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CHAPTER 1: Introduction 
 
1.1 Subject and Approach 
At the beginning of May in 2009, when summer had arrived and the temperatures were crossing the 
40° mark again, the southern Indian city of Hyderabad witnessed a tragedy. In Bholakpur, a centrally 
located neighborhood at the eastern side of the Hussain Sagar lake, 14 people died after drinking 
contaminated water. Apart from the deceased more than 1000 people had to be hospitalized and the 
whole city began to worry about its municipal drinking water supply. Immediately questions came up: 
How could this happen? Will it happen again? Who is responsible? The ones to blame were quickly 
identified. Small scale traders and little workshops, which pursue their activities in the narrow lanes of 
Bholakpur, were said to have polluted the drinking water and should be shifted outside the city. A 
scapegoat had been found, even though later on another reason explaining the fatal casualties was 
identified. Still the traders and workshops, which are all part of the informal economy, were branded 
as notorious polluters threatening the quality of life in their neighborhood.  
 
Similar conflicts can be found all over urban India. Informal processes, from housing to 
manufacturing, face opposition from authorities and representatives of the “formal city”. Their way of 
living and working, constricted by limitations of resources and space, are labeled as being dirty and 
polluting the city’s environment. On the surface this argument might seem plausible, but on closer 
examination it becomes obvious that the impacts and repercussions between informal processes and 
the environment are not adequately captured by such a simple argumentation. Therefore this thesis 
chooses water management, which is one of India’s most critical challenges, and pursues the question 
asking about the interaction between informal processes and water management. Where do people 
involved in those activities, from informal housing to different forms of business, get their water from 
and how do they dispose of their waste water? What effect does that have on the water cycle and 
which conclusions can be drawn from that? To answer these questions, first another problem has to be 
considered: What is informality? 
 
1.2 Linking Informality and Sustainability 
Around 40 years ago the concept of informality came up in development research and until now it 
attracts a lot of attention by scientists working in that field. Despite this attention the issue has 
received and its acknowledgement by international institutions such as the International Labour 
Organization (ILO) until now there is discord and ambiguity about what informality is and whether 
this notion is of any service at all. Still, the role of informality regarding the creation of an income and 
sustaining a livelihood has been broadly accepted by scholars and institutions, beginning with the ILO 
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and their employment missions to Africa in the 70s (ILO 1972) up to today where the aspects of self-
help, gender issues, as well as legal and political representation play a more dominant role.
1
 
 
Along with the acceptance of informality as an important way of “doing things” over the course of 
time international policies on development by organizations such as the World Bank and the United 
Nations went through a transition. Apart from income creation and the provision of a livelihood 
nowadays natural resources and their sustainable use have become necessities for development too 
(DAHIYA/PUGH 2005:156). In the World Bank’s strategy paper “Cities in Transition: A Strategic View 
of Urban and Local Government Issues” the authors stress the importance of creating sustainable and 
functional cities in order to promote the welfare of their residents. According to the Bank apart from 
good governance and financial sustainability the most crucial aspect is ensuring livability, which 
comprises “a decent quality of life and equal opportunities for all residents, including the poorest” 
(WORLD BANK 2000:46). The environment, a habitat free of pollution, and access to basic services 
like water supply and sanitation are important aspects of a livable city. 
 
Informal processes constitute a big part of the economy of a developing country like India and 
especially, but by no means only, the urban poor are engaged in these processes. Informality is 
characterized by the fact that there is little or no reliable data and numbers on the size of this 
phenomenon vary widely. The lack of a consistent definition and the dissension among experts 
weaken its explanatory power with the result that it is often disregarded by policy makers and 
planners. Yet, in order to take into account all the relevant processes, which influence and are 
influenced by the initially mentioned livability of a city, it is of utmost importance to pay regard to 
informal processes too. 
 
The question that arises in the context of informality and the desired creation of livable cities is how 
the urban ecosystem can be managed in a sustainable way, if a large number of processes take place 
under the guise of informality. It is assumed that if there is little data and information on these 
activities, city planners are not able to manage resources efficiently and in a sustainable way. The 
disregard of informal processes can lead to adverse environmental effects. There is a two way 
relationship: On the one hand these processes depend on natural resources, which are available, and in 
turn they have an impact on the resources too. They draw water from the system but since every water 
user also returns water and not only uses it, it is crucial to the health of the ecosystem to understand 
how much water is returned and in what condition it is returned (JOY/PARANJAPE 2009:215). This 
interaction needs to be observed, if one is to understand the possibilities of sustainable development in 
Indian cities.  
                                                          
1
 For example this can be seen in the work of WIEGO (Women in Informal Employment: Globalizing and 
Organizing) 
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In the same way as development policies started to look beyond employment and livelihood alone, this 
thesis will examine informality not in its role of employment creation and economic growth, but it will 
shed a light on the interaction between informal processes and water management. As mentioned 
above, water is one of the most important resources in enabling a good quality of life as it is associated 
with food safety, hygiene, health, and the realization and expansion of productive human capabilities. 
Water management on the one hand comprises the provision of adequate water supply to fulfill the 
daily basic needs such as cooking, washing and drinking, but also sanitation or the way in which waste 
water is disposed of and the sanitary facilities people have access to, are important elements. Apart 
from providing these services, sustainable and integrated management also ensures the protection of 
water bodies from pollution and excessive water extraction. 
 
The 1992 International Conference on Water and Environment in Dublin suggested four key principles 
for the handling of water. Firstly, “Freshwater is a finite and vulnerable resource, essential to sustain 
life, development and the environment” and secondly, “Water development and management should 
be based on a participatory approach, involving users, planners and policy-makers at all levels.” 
(SOLANES/GONZALES-VILLARREAL 1999:6).
2
 If these principles are to be followed, informal 
processes have to be borne in mind as they form a substantial part of the users. Nevertheless due to the 
lack of data and the nature of informality as being outside the formal regulatory environment, these 
users are not considered. 
 
This problem highlights another important factor when examining informality and its implications 
with water: the rules and laws that exist to regularize and manage water and to put a formal framework 
in place which helps to protect this essential good. Water supply and sanitation are complex issues that 
demand an integrated approach in legal and policy frameworks (VANI 2009a:200). This formal 
regulatory environment at the same time determines which activities - here in the context of water - are 
to be considered as legal, illegal or informal. Informal processes often float in some kind of gray 
space. Either there is no specific regulation for a certain process or there is, but institutions and 
authorities fail to implement existing rules and laws. This means informality doesn’t only mean a lack 
of compliance from below, but it has to be understood as a lack of compliance from above too. 
 
Another aspect often associated with informality is political and socioeconomic marginalization 
(BREMAN 2004b). As this thesis will show, informal processes are not only restricted to petty 
entrepreneurs and impoverished slum dwellers. Informal processes can be found in all strata of the 
society and the economy. When it comes to their political power and influence, there is a wide range 
between informal actors so to understand informality the idea of marginalization has to be endorsed 
                                                          
2
 The other two principles are: Third, “Women play a central part in the provision, management, and 
safeguarding of water“. Fourth, “Water has an economic value in all its competing uses, and should be 
recognized as an economic good.” 
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too. This power and influence directly impacts one’s say in issues concerning water management and 
the mode of access to water resources. The aim of this dissertation is a thorough account of the 
interaction between informal processes and water management for the city of Hyderabad in the 
southern Indian state of Andhra Pradesh. 
 
Hyderabad is on its way to become a megacity with almost 10 million inhabitants in the near future 
(UN 2010). This will pose a tremendous pressure on the environment and the ecological resource base. 
To understand how this urban growth will affect water resources and the access of the residents to 
clean water and sanitation facilities, the interaction between informal processes and the urban water 
management cannot be overlooked, as it was done in the past. The importance of informal processes 
can be seen in that in recent years planners became more and more aware of the fact that natural 
resources cannot be managed by technical experts only and that all stakeholders have to be included if 
management practices of water are to be improved. PAHL-WOSTL ET AL. describe this way of 
managing a resource as “multiscale, polycentric governance”, which takes into account the numerous 
stakeholders in different institutional settings (PAHL-WOSTL ET AL. 2007). 
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CHAPTER 2: Informality and Water – A Conceptual Framework 
 
2.1 Literature Review 
A two-sector framework to describe the economy and divide it into a modern, capitalist part and 
another part comprising peasant households and artisanal production activities had been described by 
anthropologists and economists throughout the 20
th
 century (GUHA-KHASNOBIS ET AL. 2006:1). The 
concept of informality however was coined by HART and his studies on urban employment in Ghana 
(HART 1973). He identified a wide range of occupations which are characterized by self-employment 
outside the formal or organized labor market. For HART in less developed countries the problem was 
not unemployment itself, but the low salaries so that the “working poor” have to take up other, 
informal activities to increase their income. The ILO picked up this concept in its 1972 report on 
poverty and unemployment in Kenya. Thus the so called “informal sector” came into existence 
(SINDZINGRE 2006:59). This sector, according to the ILO, comprised all the activities which do not 
take place within the modern, organized, large scale, and capital intensive economy (BREMAN 
2004a:402). 
 
With the steady rise in popularity of the idea of informality many scholars approached it on a 
theoretical basis with the aim to find a definition and generally accepted criteria to describe it. Over 
time different schools have emerged from this scientific observation of informality. After presenting a 
short overview over how the idea of informality evolved and how it is approached today, this section 
will also give an overview of the formal regulatory environment with regard to water. This is essential 
to understand the water-informality nexus.  
 
2.1.1 Theoretical Framework – The Schools of Thought 
Dualism 
The earliest analytical framework to describe informality can be attributed to the idea of a dualist 
economy (LEWIS 1954; GUHA-KHASNOBIS ET AL. 2006:1). This idea also supported the usage of the 
word “sector” to distinguish the informal processes from the formal processes. According to the 
dualist school, the economy consists of the “modern” industrial wage or formal sector, which 
comprises factories which have adopted capital intensive techniques of production with an organized 
workforce. This modern sector also enjoys political patronage and government protection (MITRA 
1994:15). Due to the fast growth of the population and an increasing rural-urban migration in 
developing countries like India the formal sector cannot absorb all the labor, especially not the 
unskilled, so the “traditional” informal sector, characterized by low capital stocks, high competition 
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due to ease of entry, generally low incomes, and a lack of unionization serves as a repository of the 
surplus labor and becomes a source of employment for the urban poor (SETHURAMAN 1976:75). 
According to this school of thought informality can also be regarded as a sign of underdevelopment. 
 
One assumption of the dualist approach of the early 70s is that the informal sector could disappear one 
day with increasing levels of development, as the proliferation of Western modes of production would 
crowd out traditional ones (SWAMINATHAN 1991:1). But exactly the opposite can be observed today. 
Globally the “informal city”, with increasing segmentation and inequities, is on the rise. Especially in 
the Indian context this development is strong (CASTELLS/PORTES 1989:13; CHAPLIN 2011:15). HART 
himself criticizes the usage of the word “sector”, as it gives the impression that there exist two 
separate entities. The dichotomy to split the economy into two parallel circuits is wrong, as there are 
many linkages and dependencies between formal and informal activities. So where informality used to 
be regarded as unregulated activities of the marginal poor, it has now become a universal feature of the 
modern economy (HART 2006:22f). Jan Breman, who has been conducting anthropological research 
on informality in the Indian state of Gujarat since the 1960s, claims that informality is now upfront 
worldwide and “has led to a further widening of the gap between the haves and the have-nots” 
(BREMAN 2013:10). It is also wrong to assume that informal processes happen within an unstructured 
and chaotic environment (GUHA-KHASNOBIS ET AL. 2006:7). 
 
Structuralism 
The dualist approach with its division of the economy into a formal and an informal sector soon 
received criticism and authors stressed the linkages and relationships in production and distribution 
systems. In an alternative framework that stressed the continuum of economic activities, small scale 
enterprises, which according to the dualist approach mainly belonged to the informal sector, were 
identified to fit into the category of “petty commodity production” (MOSER 1978:1055). This type of 
production is linked to large capitalist firms by providing cheap goods and services which are 
considered to be unprofitable in large scale production. These goods and services help to reduce the 
costs of input and labor thereby increasing the competitiveness of large capitalist firms (MAITI/SEN 
2010:4). By subcontracting exploitative and discriminating structures are set up, where producers of 
petty commodities depend upon the capitalist industry either for the supply or as the suppliers of raw 
materials and basic equipment (MOSER 1978:1059).  
 
Also small firms are considered to be more flexible and better able to adopt innovations than large 
firms (MAITI/SEN 2010:4). MOSER stresses the fact that they follow technological development and 
don’t only produce poor quality goods (MOSER 1978:1058), as the idea of the “traditional sector” 
suggests. Therefore, opposed to the dualistic view, the structuralist approach sees the informal 
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economy as a necessity in economic development and being connected to the modern sector 
(MAITI/SEN 2010:4). 
 
Legalism 
The Peruvian economist Hernando de Soto from the Institute of Liberty and Democracy in Lima drew 
a lot of attention with his book “The Other Path: The Invisible Revolution in the Third World”, 
published in 1989. He argues that it is rigid rules and regulations with the subsequent “costs of 
formality” which makes opening and operating a unit in the formal sector too expensive, complicated, 
and time consuming. By operating in the informal sector and bypassing formal rules and regulations 
“informals” avoid the burden of formality. The “informal economy is the people's spontaneous and 
creative response to the state's incapacity to satisfy the basic needs of the impoverished masses". So 
when the costs of obeying the law are too high and outweigh the benefits, individuals decide to operate 
within a legal gray area. Not all the laws might be broken, but specific legal provisions are ignored in 
order to pursue an activity. This happens within an “exceptional legal system” created by the state, 
which often tolerates these activities, but keeps them outside the protection and benefits of the entire 
legal system (DE SOTO 1989). 
 
DE SOTO calls for less state intervention and a formalization and legalization of informal processes, as 
the recognition of property and labor would help the informal sector to economically prosper thereby 
creating a remedy for poverty. ROY criticizes the equation of informality with poverty and also the fact 
that DE SOTO considers informality to be fundamentally separate from formality. The notion that the 
informal sector operates outside the law, whereas the formal sector provides protection and 
government control is flawed and too simplified and takes the discussion back to a standard dichotomy 
of the formal and the informal sector (ROY 2005:148). BREMAN, whose research is based on the 
definition of informality as a modality of employment and not as a way of organizing economic 
activity as a whole, highlights some of the shortcomings in his critical assessment of DE SOTO’s work. 
The legalist school of thought equals informality with self-employment and claims that people 
engaged in informal processes possess some sort of assets which just have to be put into a more 
productive use. Hereby the large pool of labor which lacks any form of property and means of 
production and which has to agree to exploitative and unsecure wage employment conditions is 
ignored (BREMAN 2003). 
 
2.1.2 Informality as a Universal Aspect of the Economy 
The whole concept of the “informal sector” caused a lot of debate and criticism, as there was no clear 
definition and a large number of different terms came into existence, in order to describe it (e.g. 
unprotected sector, unorganized sector, survival sector etc.) (BLUNCH ET AL. 2001:6; BROMLEY 
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1978:1035). Attempts to statistically estimate the size of it often came to different results, depending 
on the method and definitions on which the studies were based (PEATTIE 1987:856). A logical 
problem arises when informality may either refer to the features of an enterprise (small scale, family-
run, low capital etc.) or to the employment relationship (self-employment, family based, unprotected 
wage labor etc.) (SINDZINGRE 2006:61). In 1993 the Fifteenth International Conference of Labour 
Statisticians (15th ICLS) adopted a definition of the “informal sector” which was enterprise based. But 
ten years later the 17th ICLS in 2003 acknowledged that employment had to be taken into 
consideration as well (ILO 2004:10). Despite presenting its weaknesses, PEATTY however admits that 
the idea of the “informal sector” helped to draw attention of development economics and planning to a 
wide range of activities that previously were not taken into account (PEATTIE 1987:857). Also LIPTON 
defends the usefulness of the concept, but when applying it he argues for care and nuance (LIPTON 
1984:229). The idea has survived till today and even is gaining popularity again, following a 
rethinking and an expansion of the definition.  
 
DE SOTO’s claim that evasion of regulation acts as the driver of informality still is the most popular 
basic concept to explain its existence. But it has to be widened in order to capture the full range of 
processes which are informal, especially when its interrelations with the water management are the 
point of research. According to CASTELLS and PORTES one central feature of informality is that “it is 
unregulated by the institutions of society, in a legal and social environment in which similar activities 
are regulated” (CASTELLS/PORTES 1989:12). Although most informal workers are poor, the informal 
economy is not to be equated with poverty and the margins of society alone. Informality is not a 
condition but a process of income-generation, so informal processes include the self-employed shoe 
shiner, who works on his own account, as well as the hazardous manufacturing of goods by large, 
registered companies which violate environmental norms and hire unprotected wage labor on a daily 
basis. This example also shows that informality is not only a means of the poor to avoid regulation, but 
that informal practices are pursued by what for a long time used to be regarded as the “formal sector” 
too. Informality exists within formality and contrary to the dualist belief that with the advance of 
industrialization it would eventually disappear, informal arrangements are increasing in number, 
especially in developing countries, but also in the developed world. There is a trend of “increasing 
informalisation of the formal sector” (HUSSMANNS 2001:2). 
 
According to the legalist view individuals or enterprises whose work is regulated by the state but who 
may choose to avoid complying with those regulations operate in a legal gray area. For other activities, 
such as street vending in Hyderabad for example, a specific legal framework doesn’t exist. Laws and 
regulations from different fields, which are tangent to this activity, might be consulted to regulate it, 
but this can lead to a situation where these laws are applied arbitrarily. The people engaged in these 
activities have to operate in an informal space. But apart from the avoidance of regulation and the 
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absence of regulation ROEVER argues that there is a third important aspect which renders an activity 
informal, the “regulation from above” (ROEVER 2005:5). In this case the authorities are not necessarily 
unaware of certain activities, but intentionally they don’t intervene in an explicit and active way. Some 
informal processes “are not necessarily ungovernable; they are simply ungoverned” (ROEVER 2005:6). 
 
Many studies on informality avoid the word “sector” and instead refer to the informal economy. ROY 
describes it as a “mode” rather than a sector (ROY 2005:148). It is not a marginal phenomenon but 
includes a wide range of heterogeneous and segmented activities that can be found in different levels 
of economic development. There is no reason to concentrate on small scale production and exclude 
unrecorded practices of large enterprises, when examining this phenomenon (CASTELLS/PORTES 
1989:14f). A clear cut distinction between formal and informal is not possible and many categories 
can be found between these two poles.  This economic continuum includes production and distribution 
relations as well as sub-contracting arrangements between units with different degrees of formality 
(CHEN 2007:2). Yet it has to be mentioned that the idea of  an informal economy which includes 
informal enterprises as well as informal labor arrangements is not useful for statistical purposes as two 
different dimensions of informalisation, enterprises and jobs, are combined (HUSSMANNS 2001:3). 
 
In his studies on informality HART’s intention was to draw attention to economic activities that serve 
as a supplementary income source. This included several types of illegal occupations such as theft and 
the production of drugs (HART 1973). CASTELLS and PORTES distinguish between what the society 
considers to be “criminal” and what is informal. Whereas criminal activities specialize on the 
production of goods and services which are socially defined as unacceptable or dangerous, informal 
activities produce the same legitimate products and goods as formal activities (i.e. gastronomy, 
manufactured goods, housing), but the distinction lies in the way these are produced and exchanged 
(CASTELLS/PORTES 1989:15). This is a reason why here in connection with informality the words 
processes or activities are used. In India the Bombay High Court in the 1980s acknowledged that the 
constitutional right to life included the right to livelihood so especially those socially accepted 
informal activities that are performed by the lower margin of society in order to make a living, e.g. 
street vending, should not be criminalized (RAMANATHAN 2005:3610). Criminal activities are not part 
of this study. Nevertheless, especially when it comes to the conflict between informality and 
environmental regulation, many informal activities operate on the edge of illegality.   
 
2.1.3 The Formal-Informal Continuum 
Figure 2.1 is an attempt to bring different kinds of activities into a simple order, organizing them from 
“more informal” to “more formal”. On the extreme left the self-employed or own-account workers, 
who represent the typical face of informality, can be found. CHEN (2007) classifies self-employment 
and own-account workers as operating in small unregistered or unincorporated enterprises (CHEN 
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2007:2). In this category there are rickshaw pullers, shoe shiners and hair dressers, who work on the 
sidewalk, as well as street vendors, who are considered to be the most visible informal activity. The 
activities may be undertaken inside the business owner’s home or on the street, in identifiable 
premises or without fixed location (HUSSMANNS/MEHRAN no date). People engaged in these activities 
hire daily workers on an irregular basis, which makes them employers, but often unpaid family or 
household labor is involved in the process too. 
 
 
Figure 2.1: Informal Activities – a Continuum 
 
The concept of unorganized enterprises or workshops is derived from the Indian National Sample 
Survey Office (NSSO) and it includes those units whose activities are not regulated under any legal 
provision. Also these units don’t maintain regular accounts on their activities. The activities of these 
units usually include manufacturing, processing, as well as repair and maintenance services that can be 
found along many Indian streets. If they employ less than 10 workers and use power (or employ less 
than 20 workers without using power) these enterprises don’t have to be registered under the Factory 
Act 1948 and are not covered by the Annual Survey of Industries (NARAYANA 2006:95). Still 
unorganized units here are considered to be “more formal” than own account activities, as the 
workshops often are registered with the Municipal Corporation and they have to pay license fees and 
sometimes even taxes to run their businesses. In general they are also less mobile than own account 
workers, as they have fixed workshops with a permanent address. 
 
The “organized sector” includes those enterprises which don’t fall under the “unorganized” label, so 
they are covered by the Annual Survey of Industries and include all kinds of industrial units or service 
sector companies, from small and medium sized companies to large corporations (NARAYANA 
2006:95). These units typically are not considered to be the part of the traditional “informal sector” but 
as mentioned above depending on their way of production they can have informal traits e.g. hiring 
unprotected labor or subcontracting to and sourcing from informal workshops (CHEN 2007:3). With 
regard to water management especially the compliance of these units with the water law is of interest. 
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Public employers like Municipal Corporations or Public Service Suppliers cannot be informal as they 
are an establishment of the government, but often they hire labor through subcontracting to private 
firms or without providing them with the appropriate work benefits, which leaves them in precarious 
conditions that show characteristics of informal employment. Also the street level workers of the 
municipal administration, in this case sweepers and sanitation staff, are of relevance as their work 
arrangements sometimes follow practices contradicting the formal setup. Therefore public employers 
are involved in informal processes too. 
 
Housing is another shade of informality that is not easily integrated into Figure 2.1. Pavement 
dwellers, who live on the street with the constant fear of being evicted or harassed, can be called 
informal as well as old and established slum communities that still don’t enjoy the security of 
permanent tenant rights. But also modern housing colonies for the middle class which are constructed 
on disputed land or in zones not earmarked for residential purposes are constructed informally. In this 
article informal housing will include those settlements which could face the threat of eviction or 
demolition due to unsecure tenant or property rights. Chapter 3.6 sheds more light on the informal 
housing arrangements in Hyderabad. 
 
2.1.4 Current Literature on Informality and Water 
Existing studies on informal processes and water stress the co-production of public services such as 
water supply and sanitation by formal as well as informal institutions. These studies generally don’t 
focus on environmental issues but on water supply and sanitation in informal settlements and how the 
state alone is often unable to meet the targets of providing adequate access to clean water and toilet 
facilities. ALLEN ET AL. (2006) undertook a research project in poor settlements of the peri-urban 
interface of five metropolitan areas: Cairo (Egypt), Caracas (Venezuela), Chennai (India), Dar es 
Salaam (Tanzania) and Mexico City. The study focuses on the on-going debate whether there exists a 
right to water and whether water is to be treated as an economic good. The authors captured a diversity 
of formal and informal water and sanitation arrangements, where the “policy-driven” deficient formal 
metropolitan water and sanitation system, public or private, is complemented by “needs-driven” forms 
such as informal vending of water, clandestine connections, rainwater harvesting, open-air defecation 
etc.  
 
The informal practices observed by ALLEN ET AL. (2006) have identified different reactions of the 
formal system towards the informal practices. Some are acknowledged and supported by formal 
institutional arrangements, whereas others are obstructed or even fought against by the formal system. 
Informal access to water is often linked to insecurity of tenure. The characteristics of the land the peri-
urban poor settle on also leads to their susceptibility to flooding by wastewater and the types of 
diseases common in these areas confirm the human contact with fecal matter. The authors stress the 
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importance of water and sanitation services to fulfil a social and environmental function and that 
disadvantaged groups need to have a say in the decision-making process so that they have a say over 
the design and management of the services in order to reduce their dependence on patronage politics 
(ALLEN ET AL. 2006).   
 
Another study by JAGLIN (2002) focuses on the reforms that have affected the water sector in sub-
Saharan Africa between the 1980s and the early 2000s. These took a market-oriented approach and 
demanded of all those who are served to pay the full costs. The author highlights the “challenges of 
informality” in areas of urban expansion where the tenure status is not clear, as well as in poor 
neighborhoods. As there are informal modes of supply such as private boreholes, free sources, and 
vendors the public provision which is weak due to managerial incapacity has to win customers by 
extending its network and improving services. JAGLIN highlights how service suppliers have to work 
in a poorly regulated environment and how utility companies on the one hand cater to the middle- and 
upper-income groups, i.e. those who can pay, but on the other hand also need to enable the poor to 
access water services.  
 
JAGLIN also highlights the interest in participation and community-based institutions as a contribution 
for sustainable water services. The question that arises here is also the one between access to water as 
a right and the cost recovery principle, how these can be negotiated, and if the demand from 
disadvantaged communities is better met by participatory systems. These expand services into 
neighborhoods that previously didn’t have any. “Informal” networks can offer universal access to 
water, however not on an equitable basis and might lead to “standard services for some and palliative 
solutions for others.” (JAGLIN 2002:244). JAGLIN stresses the supposed socioeconomic uniformity of 
marginalized communities and that differentiated levels of service and cost recovery should be 
applied. An important question is if the participation of the poor in covering service costs are to 
include only operating and maintenance costs or the capital costs as well (JAGLIN 2002). 
 
2.1.5 Water and the Formal Regulatory Environment in India 
The aim of this section is not to provide a deep insight into the Indian environmental legislation by 
giving an account of all the existing laws relating to water, but to provide the basic knowledge about 
the existing legislative framework. Many issues concerning water lead to a legal debate, especially if 
one takes informal processes into consideration. The laws often have diverse origins and include 
ancient local, as well as British colonial rules (IYER 2009a:xi; SANKARAN 2009:19). The constant 
conflict between the federal Union (or Central) Government and the State Governments, as well as the 
multitude of entitlements and regulations and a lack of control and penal provisions lead to conflicts 
and contradictory judgements (VAIDYANATHAN/JAIRAJ 2009:5; JOY/PARANJAPE 2009:237). 
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Protection of Water Resources 
One of the guiding principles of Indian legislation towards Water Resource Management is the “Public 
Trust” doctrine (DIVAN/ROSENCRANZ 2001:42; VAIDYANATHAN/JAIRAJ 2009:8; CULLET/KOONAN 
2011:22). This practice prohibits the ownership of water and provides the government with the duty to 
protect the people’s common heritage, i.e. streams, lakes, marshlands, and tidelands. The principle 
now is understood to protect groundwater as well. This means the Indian Constitution is one of the few 
which comprises a national commitment for environmental protection. This protection derives from 
Article 21 which assures everybody a Right to Life and this, as interpreted by different courts within 
the country, entails the right to a “wholesome” and therefore unpolluted environment, which won’t act 
detrimental to the quality of life (VANI 2009b:443). 
 
The first specific legal measure in independent India addressing water pollution control was the Water 
(Prevention and Control of Pollution) Act of 1974 (TYAGI 2009:335).
3
  Until then water law had been 
growing organically and in response to evolving concerns, e.g. with the Factories Act of 1948 or the 
Insecticides Act of 1968 (CULLET/MADHAV 2009:512). The environmental concern in these laws was 
mostly incidental to the law’s main object (DIVAN/ROSENCRANZ 2004:58). The principal focus of the 
Water Act is the quality of rivers and streams which serve as water sources. The Act defines 
pollution… 
 
“…as such contamination of water or such alteration of the physical, chemical or biological 
properties of water of such discharge of any sewage or trade effluent or of any other liquid, 
gaseous or solid substance into water (whether directly or indirectly) as may, or is likely to 
create a nuisance or render such water harmful or injurious to public health or safety or to 
domestic, commercial, industrial, agricultural or other legitimate uses, or to the life and health 
of animals or plants or of aquatic organisms.” (WATER ACT 1974, Chapter I) 
 
In order to regulate the discharge of effluents into water bodies, an autonomous body under the 
Ministry of Environment was set up in the same year, the so called Central Pollution Control Board 
(CPCB). Along with the Central Board each State established a State Pollution Control Board (SPCB). 
The State Boards are responsible for the prevention, control and abatement of pollution of water 
bodies. The functions include the collection of data and the monitoring of effluents, as well as the 
training of persons, and the conduct of investigations and research related to water pollution control. 
The CPCB coordinates the activities of the SPCBs and provides technical assistance (WATER ACT 
1974, Chapter IV). It also acts as an advisor of the Central Government (BISWAS ET AL. 2009:145). 
 
                                                          
3
 Before Independence in 1947 the Indian Penal Code of 1860 and the Indian Easement Act of 1882 penalized 
the „fouling“ and „unreasonable“ pollution of water (DIVAN/ROSENCRANZ 2001:30). 
24 
 
The Water Act doesn’t differentiate between formal and informal activities. Under Chapter V: 
“Prevention and Control of Water Pollution” the State Boards have to give consent to “any industry, 
operation or process … which is likely to discharge sewage or trade effluent into a stream or well or 
sewer or on land…” The Boards have the power to inspect and take samples from various industries 
and can take legal action against polluters, in order to close them down (WATER ACT 1974, Chapter 
V). Initially they couldn’t impose any fine or punishment. Only with the Water Act’s amendment of 
1988 the State Boards’ enforcement power was improved and by administrative order it is now 
possible to either close down defaulting industrial units or cut them from power or water supply 
(DIVAN/ROSENCRANZ 2001:61). The latter has been used repeatedly by the Andhra Pradesh SPCB 
against unorganized workshops in Hyderabad. Still, the actual closing of a unit rarely happens. Before 
any pollution control action is taken, litigation is carried on and long trials are fought in court during 
which the polluting activity continues (IYER 2009b:619). 
 
Another problem that occurs in identifying polluters, is the vague and rudimentary expression of water 
quality standards (CULLET/KOONAN 2011:135). The Water Act speaks of the “wholesomeness” of 
water, which has to be protected. This leaves the definition as to what is to be considered as 
wholesome to subjective interpretation. There are no limits for specific chemical compounds which 
have adverse effects on health, even in small quantities. During the production of certain products only 
the total quantity of pollutants in the effluent is tracked, e.g. by measuring the Chemical Oxygen 
Demand (COD) (BABU/YADAV 2007). So effluents which prima facie seem to be chemically 
acceptable in reality might be extremely injurious to health due to small concentrations of highly toxic 
contaminants. The law’s focus on effluents, i.e. emissions, doesn’t take into consideration the 
immissions or the capacity of a receiving water body to absorb an effluent. The load of a certain 
pollutant is usually more important to ensure water quality than the mere concentration of it. High 
volumes lead to high loads even if the concentration is low.  
 
The Water Act as one of the first legislations in environmental law stresses the importance of water 
conservation as a major objective in the protection of the environment. The Air (Prevention and 
Control of Pollution) Act supplemented the Water Act in 1981, with air being another important 
element in sustaining life (DIVAN/ROSENCRANZ 2001:60). The Environment (Protection) Act of 1986 
(EP Act) finally addresses the environment as a whole. With water being a part of the environment the 
EP Act and its measures to conserve and protect the environment apply to water as well 
(CULLET/KOONAN 2011:166). It is an “umbrella” legislation which pays regard to the inter-
relationships that exist between the water, air, land, human beings, and other living creatures (EP ACT 
1986, Chapter I). The EP Act forms the framework for the establishment and coordination of various 
central and state authorities with adequate powers to control pollution and protect the environment (EP 
ACT 1986, Chapter III). Under this section the Central Groundwater Authority (CGWA), with the 
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purpose to regulate and control the development and management of groundwater, was formed. Until 
then groundwater has predominantly been treated as a State subject. Also in order to implement the EP 
Act, the Union Government has passed several laws and regulations concerning other issues of 
relevance regarding the protection of the environment. Among these are the management and handling 
of hazardous, bio-medical, and municipal wastes (TYAGI 2009:336). The Water Act has not lost its 
validity with the enactment of the EP Act. 
 
With groundwater having turned into an important source of water, more attention of how to protect it 
from depletion and contamination is paid attention to (KUMAR/SHAH 2004:1; CULLET/MADHAV 
2009:511). According to estimations by the Planning Commission
4
 around a third of the water demand 
in the country are now covered by groundwater (PLANNING COMMISSION 2007:4). The largest part is 
used in agriculture, but the groundwater demand by domestic and industrial users in urban areas is 
rising quickly (CHELLANEY 2011:30). According to estimates by the Central Groundwater Board 
(CGWB)
5
 groundwater provides 80% of water for domestic use in rural areas and around 50% of 
water in urban and industrial areas (CGWB 2002:1). The increasingly stressed groundwater resources 
have caused the constitution of the above mentioned CGWA. Till now the CGWA has notified 43 
areas in several States where the groundwater situation is critical due to overexploitation. Among 
these areas for regulation and control is the Mahabubnagar district to the south of Hyderabad (CGWA 
no date). Apart from conducting trainings on rainwater harvesting and groundwater management the 
CGWA has the power to prohibit industries the sinking of deep tube-wells (VANI 2009b:465).  
 
Additionally, the Union Government encourages the States to adopt groundwater laws according to a 
proposed “Model Bill to Regulate and Control the Development and Management of Groundwater”, 
which was last revised in 2005 (CULLET/KOONAN 2011:268). Andhra Pradesh is one of the States that 
have enacted a separate legal framework for groundwater in 2002, the Andhra Pradesh Water, Land 
and Trees Act and Rules (APWALTA). This was based on the realization that with the depletion of 
water tables and increasing dependence on it, rules and principles addressing groundwater use had 
become necessary. Traditionally the rules regulating groundwater extraction were land-based and 
derived from the English Common Law. Whereas surface water is public property, groundwater is 
considered to be a private property and belongs to the owner of a certain plot. It is treated as a private 
right attached to the land (SARAVANAN 2008:226; VANI 2009b:449). This has led to a situation where 
groundwater is drawn informally by industries, housing colonies and commercial units without any 
regulation. With the APWALTA the Government of Andhra Pradesh has accepted the fact that there is 
no logical basis to separate the legal regimes of surface water and groundwater. Groundwater 
                                                          
4
 The Planning Commission of India was formed after Independence in order to present the Five Year Plans 
which define the goals and strategies of the country’s development (CHAPLIN 2011:7). 
5
 The Central Groundwater Board (CGWB) was set up in 1972 by the Ministry of Agriculture. Its objectives are 
the investigation and exploration of groundwater (VANI 2009b:464). 
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management needs to be linked to land use. In order to manage resources sustainably, the Act provides 
an integrated framework which covers land, water, and trees together under a single statute 
(CULLET/KOONAN 2011:283). 
 
Linking groundwater law with land use is an important step that acknowledges the interaction of 
processes happening on the surface with groundwater and surface water. The legislator realized that 
better integration in water resource management is necessary especially with the current conditions of 
water scarcity and quality concerns. Also with rainwater harvesting being discussed as a way to renew 
groundwater tables, it is important to see the linkages between land use and groundwater recharge and 
quality (MOLLINGA 2000:67; NARAIN/CHUGH 2008:207). On the one hand the APWALTA shall 
protect water resources by regulating the exploitation and use of groundwater by making it mandatory 
to register wells, prohibiting pumping of water in over-exploited areas, and prescribing ceilings on 
water usage to any industrial or commercial unit (APWALTA 2002, Chapter III). On the other hand 
the water quality of ground- and surface water is to be protected by banning contaminating activities 
and the disposal of waste in certain areas. Encroachments on lakes, tanks, ponds, and nalas (open 
water courses or drainage lines) have to be evicted and prevented from demarcated areas of water 
bodies (APWALTA 2002, Chapter IV). The Act doesn’t differentiate between formal and informal 
processes, so that the penalties, which range from fines up to imprisonment, in theory apply to 
anybody contravening its provisions. 
 
The evolution of the Indian formal regulatory framework with regard to water has led to the formation 
of a variety of instruments and departments, which nowadays don’t necessarily make up a coherent 
whole (CULLET/KOONAN 2011:134; SALETH 2004:9). There are more than 200 environment-related 
provisions, acts, laws, court decisions, and customary procedures (DIVAN/ROSENCRANZ 2001:58). 
Technically these have the power to protect water resources, but the complicated institutional structure 
impedes overall planning and management. The emphasis on the protection of water resources is 
closely linked to water supply and sanitation, which will be dealt with in more detail in Chapter 3, 
with special emphasis on Hyderabad. One key element of water management, the development of 
water resources and the supply of drinking water, can only be achieved when these resources are 
protected. Also, sanitation has strong repercussions on water resources. 
 
The Right to Livelihood – Regulation and Reality 
The Bombay High Court in the 1980s acknowledged that the constitutional right to life included the 
right to livelihood. Especially those informal activities that are performed by the lower margin of 
society, in order to make a living, should not be criminalized (RAMANATHAN 2005:3610). This 
essentially refers to those processes which constitute the traditional “informal sector”, own account 
workers, small family run businesses, and unorganized workshops. This has far reaching implications 
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for the interaction between informal processes and water management. Potentially the right to 
livelihood, this means the right to shelter, basic amenities such as water supply and sanitation, and 
some sort of income generation, can check government action, even when it has an alleged positive 
impact on the environment, if this action threatens to dislocate poor people and disrupts their lifestyles 
(DIVAN/ROSENCRANZ 2001:51). 
 
The construction of large dams and the resettlement of whole villages - in many cases unsatisfactorily 
- are projects which entail the deprivation of the livelihood of millions of people. The agitation around 
the Sardar Sarovar dam on the Narmada River, which has been going on for five decades now, is 
probably the most famous case in which the right to livelihood has been invoked (DHARMADHIKARY 
2010:18ff). But also in urban settings the right to livelihood allows people to challenge government 
schemes to deport slum and pavement dwellers and their income-generating activities. In the so called 
Olga Tellis v Bombay Municipal Corporation case of 1985 the Supreme Court recognized the link 
between livelihood and habitation (RAMANATHAN 2005:3608). If slum dwellers are to be evicted, then 
an alternative accommodation has to be offered for rehabilitation and this alternative shall be close to 
the original place, from where the dwellers are sought to be evicted. The lack of any social security 
scheme would deprive a person of his life, if he is deprived of his livelihood. This has traditionally led 
to a situation where the authorities are often laxer when it comes to the implementation of 
environmental law with regard to informal processes. This falls under the above described governance 
from above.  
 
However in recent years in some cities, especially Delhi, the pace of slum demolition has increased 
again. In these cases informal settlements are declared to be “illegal” by marking them as polluting 
(GHERTNER 2011:25). Often Resident Welfare Associations (RWA), associations of property owners, 
ask for the removal of neighboring slums. In a writ petition the slum is declared to be a public 
nuisance, which is legally defined as “any act, omission, injury, damage, annoyance or offense to the 
sense of sight, smell, hearing or which is or may be dangerous to life or injurious to health or 
property” (JAIN 2005:97). These petitions, often in the form of a Public Interest Litigation (PIL), are 
usually not based on scientific research but anything aesthetically displeasing or what appears to be 
polluting, such as open defacation, standing water and the collection of waste on the street is said to be 
a public nuisance. The PILs ignore the historic, economic, and administrative context that has led to 
the existence of an informal settlement or informal activities and render them illegal on the basis of 
subjective opinions.  
 
Not only slums can be the target of the nuisance law, but also “trades or activities hazardous to the 
surrounding community, flammable substances, objects that could fall and cause injury, unfenced 
excavations or wells, or unconfined and dangerous animals.” (CODE OF CRIMINAL PROCEDURE 1973). 
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This means any informal process, which serves as a source of income, can be declared as a nuisance as 
the term “hazardous to the surrounding community” leaves a wide scope of interpretation, usually to 
the favor of those more erudite and adept in the handling of such proceedings. This conflict between 
the “formal” and the “informal” city is another aspect of the interaction between informal processes 
and water management. Apart from the physical infrastructure and its impacts on life and the 
environment, informal networks and how to deal with a situation of water scarcity for example will be 
dealt with in this thesis. 
 
2.2 Method 
The data and findings in this dissertation are the outcome of more than three years spent in India and 
many months of working in the field. I started my stay in India in December 2010 within the RWTH 
Aachen University project “Interaction between Urbanization and Water Management”, sponsored by 
the German Academic Exchange Service (DAAD) and their program “A New Passage to India”. 
Reading the literature, conducting secondary research, and transcribing interviews I spent at the 
National Institute of Technology in Rourkela where our helpful cooperation partner Professor 
Ramakar Jha is posted at the department of civil engineering. From there a total number of ten 
research visits to Hyderabad were undertaken. Being one of the fastest growing cities in India it was 
chosen as the research area. The stays in Hyderabad were between one and two months long and often 
overlapped with the visits of master students from RWTH Aachen, who had come to India to conduct 
research within the same project
6
. Everyone worked on different aspects of environment and water 
related issues in the urban context. 
 
2.2.1 Research Questions 
India’s urbanization is gathering momentum and its urban population is approaching 400 million 
(AHLUWALIA ET AL. 2014b:2). This development forms the backdrop of this study, as the growing 
number of city dwellers is intricately linked with the growth of the informal economy as well as the 
challenge to ensure a sustainable water management in urban areas. With the help of case studies the 
research aims to shed light on a complex matter, which involves numerous stakeholders. It is 
influenced by institutional capacity i.e. the ability of the administration to plan, execute and maintain 
works of water supply and sanitation, as well as raising the therefore needed financial means. Politics 
are likely to play an important role too in a scenario where universal access to basic amenities is not 
yet given and a formal city coexists with an informal one. The economic value of water, mentioned in 
Chapter 1, has to be taken into consideration as well, when different uses of water contest for this 
scarce resource: water as a need to survive, as a productive, a consumer good, and as a part of the 
                                                          
6
 Between December 2010 and June 2014 a total number of 16 master students visited Hyderabad for one or two 
months.  
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environment. The local environmental conditions and availability of water form a natural frame for its 
management. Finally, contesting views on which shape of the city is desirable and enhancing the 
quality of life need to be balanced out. The administration’s aspiration of creating “world class cities”, 
which provide its citizens with all necessary basic services (of which water supply and sanitation form 
two essential ones), is juxtaposed with the Indian cities’ haphazard and unplanned growth. 
 
The thesis sets out to describe the enormous heterogeneity which constitutes a crucial feature of the 
informal economy and analyzes the existing backward and forward linkages between informality and 
water management. The people involved in informal activities, from informal housing to different 
forms of business, are scattered all along the formal-informal continuum and one of the basic 
questions that arises from this fragmentation is, whether this diversity is reflected in the modes of 
access to water supply and sanitation, and whether a systematization of this access, based on varying 
degrees and peculiarities of informality, is possible. Are these supposed disparities concerning quality 
as well as quantity entailed by informality or are there other salient features of Indian cities which 
constitute more significant ramifications in the way water is managed? The role of the supply side, i.e. 
the utility, and its mismatch with the multi-faceted demand side needs to be scrutinized, in order to 
understand when it succeeds in providing basic services and when it fails. The failure to provide can 
lead to negative effects on health and productivity and results in coping strategies, which are to be 
identified in this thesis. 
 
Apart from the human and institutional dimensions water management involves an environmental 
dimension as well. The questions expediting the research refer to the relationship between informal 
processes and the natural aspects of water management, from source to discharge. In the context of a 
scarce resource basis these interdependent and reciprocal effects need to be understood, in order to 
come to a fully holistic view of the water cycle and in order to understand the interaction between 
water related informal processes and water management. Some keywords here are water pollution, 
groundwater exploitation and the depletion of reserves. Which conclusions can be drawn from this 
situation and is it possible to manage the resource water in a sustainable way when a large number of 
water related activities take place outside a formal regulatory environment? 
 
These are research questions behind this dissertation. Many months were spent in the field with the 
purpose to explain the interaction between informality and water management. The former is a social 
construct, whereas water management is an amalgam of institutions, natural conditions and 
technological challenges. This study aims to integrate methods of social science, such as interviews 
and observations, with findings from natural sciences, in order to get an insight into this complex 
matter, which can only be studied by going out into the field. The dissertation does not only want to 
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conclude with suggestions, on how the situation could be improved, but also shed a light on the people 
who generally are not in the focus of attention. 
 
2.2.2 Study Design and Data Collection 
To study informal processes and water management the research design for this dissertation combines 
an array of qualitative as well as quantitative data. The benefits of the qualitative approach are its 
ability to analyze complex and dynamic settings, such as the interaction of informal processes with 
water management. A standardized questionnaire relies on pre-existing assumptions, whereas expert 
interviews, open ended interviews, focus groups and casual conversations, which were the primary 
method of obtaining information, allow a full immersion into a research area and an open perspective 
towards the situation. Depending on the requirements of the research these methods can also be 
modified spontaneously in accordance with the current circumstances. To supplement the data 
obtained from interviews and observation, water and soil samples were taken in several localities, in 
order to link the qualitative data with quantitative data. An environmental assessment of the research 
area based on laboratory analysis helps to identify and to quantify the impact of informal processes on 
water management. 
 
Bringing together qualitative and quantitative research methods aims at capturing the social, 
technological and environmental facets of water management. The results of the water and soil 
analysis help to corroborate but also question the information drawn from the expert interviews, 
surveys and observations by adding a quantifiable dimension. Conjectures with respect to the quality 
of water supply and sanitation can thereby be turned into numbers which allow comparisons within a 
certain informal process as well as comparisons of distinct processes. Development studies often refer 
to the World Health Organization’s (WHO) definitions of improved and unimproved drinking water 
and sanitation services, which are based on qualitative differentiations such as “piped water into 
dwelling, public tap or standpipe, tanker truck” etc. (WHO 2010:34). By combining qualitative with 
quantitative methods this study will show that many of these differentiations don’t suffice as a 
qualitative assessment of the supply situation alone, for example ignores the possibility of non-potable 
water being supplied through “improved” services. Adding a quantitative dimension promises to lay 
the foundations for a more nuanced and eclectic discussion. 
 
Interviews and Observation 
75 open ended in-depth interviews with representatives of the Hyderabadi academia, administration, 
business world and NGO communities were conducted, in order to gather information about informal 
activities and the water management in the city. Due to the newness of bringing informality and water 
together, there is no expert on this specific issue. Depending on the affiliation and background of the 
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interview partners usually only certain aspects of this vast topic were uncovered so that the given 
information was constantly being cross-checked with other interviews, in order to unravel the larger 
picture. Cross-checking information by talking to several experts about the same topic was important 
as any topic related to informality might touch delicate subjects, such as poverty, class differences, 
caste, as well as community and might draw explanations colored by political or ideological 
considerations (CONNORS 2007:43). Appendix 1 lists the interviewed experts. 
 
In addition to the data obtained from in-depth interviews with experts, the second important method of 
obtaining information was through participant observation. This method’s main feature is “that you as 
a researcher dive headlong into the field” (FLICK 2009:226). Participant observation combines data 
obtained from eyewitness observation, document analysis, surveys, and casual conversations with the 
goal to provide rich and detailed descriptions of people, processes, and places (DENZIN 1989). Surveys 
of different representative groups of the informal economy were conducted. These groups were 
selected in order to reflect a wide range of informal processes. Each category represented in Chapter 
2.1.3 (The Formal-Informal Continuum) had to be covered to provide a deep insight into the various 
forms of informality. The processes examined in the surveys were selected after a certain amount of 
information had been gathered from expert interviews, observations, newspaper articles, and official 
documents so that the following processes, which interact with the water management in the city, were 
chosen
7
: 
 
 Own-account workers: streetfood vendors, dhobis (washermen), waste pickers 
 Unorganized workshops: traders and recycling units of different materials, repair services 
 Public employees: sanitation workers, “sweepers” 
 Informal housing: different forms of informal settlements (see Chapter 3.6) 
 
The surveys were conducted through semi-structured interviews by the visiting Master’s students and 
me, in order to determine baseline data on shelter, water supply, health, sanitation, work and working 
conditions, relationship with the authorities, self-help and organization, and problems specific to 
certain activities. Going into the settlements and workshops talking to the people and engaging in first-
hand studies allowed us to get close-by observations that expert interviews and official documents 
cannot provide. Appendix 2 (Guidelines for Semi-Structured Interviews with People Engaged in 
Informal Processes) lists the questions of these semi-structured interviews. Some of the questions 
offered response options, nevertheless all interviewees were given the chance to phrase out open 
answers too. Especially at workplaces and settlements of the underprivileged classes some interviews 
turned out to be narrative when people expressed their grievances and the hardship they have to deal 
with on a daily basis. Due to the diverse nature of the surveyed processes the number of questions 
                                                          
7
 The areas will be presented more detailed in the corresponding sections so that a higher readability is ensured. 
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asked during an interview varied with the particular respondent, time constraints, and his or her 
position inside the formal-informal continuum. These interviews which happened in the streets, at 
homes, and at workplaces at times also turned out to become small focus groups, when other people 
joined the discussion and expressed their opinions. 
 
To supplement the data generated by interviews and observations, I searched written primary and 
secondary sources about government policies towards the informal economy and scanned official 
reports, maps, government statistics, internal memos, and correspondence on water management, the 
environment, and informal processes, as well as documents and newsletters published by NGOs. 
These searches also yielded a large number of newspaper articles (mainly “The Times of India” and 
“The Hindu”) with specific information on the situation in Hyderabad. 
 
Samples and Laboratory Analysis 
Several water samples from diverse places and sources, such as tap water, tanker water, groundwater, 
as well as water from open water bodies were collected at different stages of the research process with 
the aim to substantiate the data gathered through interviews and observation. The analysis reports also 
helped to interpret, classify, and assess the qualitative information. A few soil samples add further 
detail to the chemical and microbiological analysis of the water samples. 
 
The sampling sites were chosen according to the availability of water (e.g. from handpumps and 
public taps), the accessibility of the site, the will of the people to cooperate, and in the case of soil 
samples by the perviousness of the surface. An exact and detailed overview of all samples as well as 
their preparation and analysis is given in Appendix 3. 
 
2.2.3 Accessing the Research Areas 
Informality is a vast topic and there are way too many slums, busy streets and industrious areas to 
explore in a large Indian city and the deeper you get into the matter the more experts and related 
subjects turn up. But as the qualitative aspect of this research aims at understanding the interaction 
between informal processes and water management it was permissive to carry out the research on a 
smaller scale than a purely quantitative approach would have demanded.  
 
To examine housing arrangements, three different types of informal settlements were selected, 
officially notified slums, non-notified slums, and squatter settlements. The aim was to choose informal 
residential areas which represent different degrees of regularization and which illustrate the fact that 
the word “slum” carries several meanings. The first step was to familiarize oneself with 
neighborhoods to understand the structure of the city. The nature of informal settlements in Indian 
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cities is very diverse and there are various ways in which they have come into existence. Depending 
on their size, age, social structure, housing quality, and economic status also their water supply and 
waste water infrastructure vary significantly. The selected areas were to represent this spectrum also 
with the aim to identify similarities and discrepancies regarding their role in water management. 
 
In settlements of the underprivileged there is a wide spectrum of reactions towards a stranger entering 
their habitat. In some areas residents were hesitant to answer questions and even declined a 
conversation whereas in other areas people immediately offered a chair, water, and at times even cold 
drinks to talk about their situation. But with the aim not to appear as an intruder, an intermediary 
agent, who could provide access and contacts to respondents, was identified wherever it was possible. 
Especially in the more developed and older slums there are NGOs which helped to establish mutual 
trust between the researcher and the respondent. Members of these organizations served as 
intermediary agents. Often they lived in the area themselves or knew people residing there, thereby 
positively influencing the interviewing process (REUBER/PFAFFENBACH 2005:151). Squatter 
settlements, often only temporary living places for migrant workers, are usually younger and smaller 
in size than established slums and therefore lack any organization so that here the translator, a local 
Indian capable of speaking Hindi, Urdu and the regional Telugu, was instructed to explain the 
residents the purpose of the research and its sole use for academic reasons. After making clear that 
there is no connection to local authorities such as the Municipal Corporation, the squatters, constantly 
facing the threat of eviction in general opened up and were willing to cooperate. Bholakpur in 
Hyderabad comprises several notified slum so that this area was considered to be suitable to 
investigate this type of settlement. Rasoolpura, often cited as the largest slum in the city, was chosen 
as a location to study non-notified slums. Four squatter settlements throughout the city were selected 
to examine the most irregular form of living. 
 
The other informal processes were studied by meeting the people in their professional setting with the 
aim to experience the research through their perspective and in order to carry out observations of the 
surroundings. For example the washermen I would meet at their washing facilities, streetfood vendors 
I interviewed in a part of the city where there are many training institutes and little colleges, which 
entail a high demand for such local supply, sweepers and waste pickers I would talk to all over the city 
and at any time of the day and workshops of the unorganized sector I visited during their opening 
hours in order to get an impression of their activities and work conditions. As with informal housing 
also representatives of the other informal processes partly were very cautious with disclosing 
information. Here too the translator often served as a bridge-builder and reassured the interviewees of 
their anonymity and that no information would be used for official purposes. Interviews started by 
focusing on some positive aspects of the respondent’s work, such as the service waste pickers render 
to the society or the importance of streetfood as an affordable way to get a meal. This appreciation 
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helped people to speak freely about their experience and had the purpose to not make them feel as if 
they had to defend or justify themselves (MICHAEL 2005:224f). 
 
Table 2.1 gives an overview of the selected research areas, the processes studied there, and the number 
of interviews conducted. 
 
Table 2.1: Selected Research Areas 
Research Area Process No. of Interviews 
Bholakpur Housing (notified slum) 55 
Rasoolpura Housing (non-notified slum) 31 
Several settlements all over the city Squatter settlements 43 
SR Nagar Streetfood vending 30 
Several sites all over the city Washermen 
6  
(group discussions) 
Bholakpur Unorganized workshops 40 
Several areas within the city Solid waste management 23 
 
When water or soil samples were taken, this usually happened after interviews in the area had been 
conducted. This increased the acceptability and the will to cooperate, which was important especially 
when the sampling could only be done with the help of the locals. For example this was the case when 
they had to switch on their groundwater pumps or give permission to take a sample from the water 
stored in their personal vessels or tanks. 
 
2.2.4 Limitations of the Study 
The size of the informal economy in India is huge and it is estimated that nine out of every ten workers 
are earning their livelihood there (BREMAN 2013:8). Recent estimates based on the latest data of the 
Census 2011 peg the number of slum dwellers in Hyderabad at one third of the total population (THE 
TIMES OF INDIA 2013a). This means it would be preposterous to make statements valid for every 
person and process with informal traits. Having in mind these numbers the sample size this 
dissertation is built on can be called tiny. Also the number of respondents was not predetermined in 
advance but due to the nature of qualitative research this wasn’t considered to be necessary as so many 
interviews were carried out, until it was possible to say that a thorough understanding of each process 
was gained and more interviews wouldn’t yield further insights. If the frequency of occurrence of a 
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certain phenomenon is given, this is based on estimates derived from the interviews and observations. 
This helps to indicate trends prevalent in the research areas however, except for a few exceptions 
where enough accounts are given, I refrain from laying out exact percentages in diagrams as these 
would suggest a wrong impression of accuracy only a large-scale quantitative survey can provide. 
 
Although I explored many areas on my own, getting acquainted with a neighborhood and carrying out 
silent observations, when it came to interacting with people there always was the company of a 
translator, NGO staff or community leader adding to the difficulty for an outsider to fully immerse 
into the situation. When NGO staff or community leaders helped in identifying further interviewees, 
they also might have been biased in their selection, a problem especially faced in Bholakpur, where 
divisive politics can be sensed between the Hindu and the Muslim community. To correct for this bias 
I visited some areas several times and had representatives of different NGOs guide me through the 
same area. 
 
Another shade of informality mentioned earlier is formal enterprises which ignore certain regulations 
or whose mode of production shows some informal characteristics. It is very difficult to get a foot into 
these units, as they usually operate in industrial areas at the urban fringe, hidden behind high walls so 
that observation is impossible. Even taking photos of the street would raise the suspicion of watchmen 
who would send one away. In the rare case that one of these units could be accessed, the workers were 
not willing to provide information, maybe out of fear of their employers, who could not be reached. 
Therefore it was not possible to interview representatives in these companies and the information 
about this aspect of informality had to rely on experts and written sources. 
 
When official documents, statistics and information from different agencies and institutions are cited 
here with the aim to support the arguments with quantitative data, it has to be considered that this data 
cannot always be relied on a 100% and should often be regarded as estimates, especially since the 
topic of this research is informality. Government data is often out of date, methodologically flawed, 
and inconsistent (CONNORS 2007:47) and although NGOs and community leaders often provide very 
detailed and rich narrations of their slum or community, they don’t always maintain data sets of their 
own and even providing an exact year for certain events can proof to be difficult.  
 
2.3 Chapter Outline 
The coming chapters are structured as follows: 
 
Chapter 3 presents needed background information material on Hyderabad, its water scenario and 
institutional structures. A focus will be on the urban basic services, highlighting the supply and 
sanitation situation and the challenges the city faces. The chapter, which also brings to the fore the 
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deficiencies in the city’s urban planning, will then center its attention on informal processes and their 
role and significance for the city’s economy. The issues of slums in Hyderabad starts with a 
clarification of the meaning of this widely used term, which is necessary to understand informal 
housing arrangements. 
 
Chapter 4 will present the data collected regarding the water supply and waste water disposal 
arrangements of the informal economy in Hyderabad. The material shows the nature of water supply 
in Hyderabad where fragmented access to services, partly on public and partly on private hand, has led 
to numerous strategies to deal with the predicaments faced every day. The findings are summarized in 
a classification of access for informal housing, the self-employed, the “unorganized” sector, self-
employed people and larger units. Accordingly, the chapter elucidates the situation regarding liquid 
and solid wastes. 
 
Chapter 5 examines the impact of inadequate services on people, processes and the environment. The 
aim is on the one hand to understand the social and physical interaction and to highlight how better 
services and institutional support could lead to improvements with significant effects on health, 
productivity, and dignity. On the other hand the devastating effects of unchecked informal activity on 
the natural surroundings is described, ranging from pollution of water bodies, the uncontrolled 
extraction of groundwater, to the sheer disappearance of lakes and running streams. 
 
Chapter 6 explains the political dimension and divides the city into two, a formal and an informal one. 
The ones who are incapable of demanding better services and the ones who manage to do so. In this 
aspect marginalization plays a crucial role, where the underprivileged cannot resort to the same means 
as the better off. The chapter also examines programmes, policies, and means of self-empowerment 
such as NGOs and community groups with the goal of improving the situation of the marginalized. 
 
Chapter 7 attempts to systematize the findings of the earlier chapters with regard to water supply, 
sanitation, and regulation. The aim is to unravel certain regularities surrounding the nexus of 
informality and water management and how these can hint towards more equitable and sustainable 
alternatives. 
 
Chapter 8 concludes the dissertation with a summary of the main findings and highlights their 
implications for an integrated approach towards informality and water management. 
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CHAPTER 3: The City, Informality and Water 
 
This chapter sets the stage for the subsequent analysis of informality and water management by 
providing a geographical overview with emphasis on the two subjects. Hyderabad is the state capital 
of Andhra Pradesh
8
 (AP) as well as its urban center. With a population of 7 million inhabitants it is the 
sixth most populous urban agglomeration in India (APUFIDC 2006:10). Being the fastest growing 
large city in India it is on its way to becoming a megacity with more than 10 million inhabitants by 
2020 (UNDESA 2011). This growth, boosted by the economic liberalization started in the 1980s, has 
changed the cityscape of Hyderabad with direct impacts on water management, the growth of slums, 
and other informal processes. 
 
3.1 India – The National Context 
India is a vast country measuring around 3000 km from north to south as well as from west to east. 
With an area of 3.3 million km² it comprises various climatic zones and is crisscrossed by numerous 
rivers, from small rivulets to some of the mightiest rivers in the world (BISWAS ET AL. 2009:113). 
Despite of their diversity, from being located in the Himalaya, the Indo-Gangetic Plains, the desert or 
along the country’s thousands of kilometers of coastline, all Indian cities are undergoing tremendous 
change, which is brought about by an ongoing process of urbanization and economic development. 
The sustainable management of water poses a challenge to all Indian cities and even though the local 
context varies from place to place, the sourcing of new water in order to meet a climbing demand as 
well as the issue of waste water and sanitation and the resulting environmental pollution are problems 
prevalent all over the subcontinent.  
 
The 2014 update of the report on the “Progress on Drinking Water and Sanitation”, jointly prepared by 
the WHO and UNICEF, says that despite two decades of relatively high economic growth “India 
continues to be the country with the highest number of people (597 million) practicing open 
defacation” (WHO 2014:21). Although the majority of these live in rural areas, a large number of 
people have to resort to it in the urban and peri-urban setting too. Indian cities fare better with regard 
to the access to drinking water and more than 90% of the population is estimated to have access to 
improved sources, although it has to be borne in mind that these numbers don’t allow for an 
                                                          
8
 In July 2013 the Congress Party of India decided to divide Andhra Pradesh into two states, Telangana and the 
remaining Andhra Pradesh. After the division Hyderabad would be located inside the newly formed Telangana 
although remaining a joint capital for both the states for 10 years (THE HINDUSTAN TIMES 2013). The decision 
was met by protests in Andhra Pradesh, which fought for a reversal of the Congress Party’s decision. The formal 
division of the state into Telangana and Seemandhra eventually took place on June 2
nd 
2014 (THE HINDU 2014). 
As the fieldwork was done before the formation of Telangana and as this formation wouldn’t have an immediate 
impact on the situation on the ground and the formal regulatory environment, the effects of this political decision 
on the research topic can be neglected. 
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assessment of the actual quantity and quality of the supplied water. Also, continuing demographic 
growth leads to more and more regions experiencing water stress. According to a McKinsey report of 
2010 tremendous investments in the water supply and sanitation infrastructure will be necessary in the 
near future as the demand for urban services will increase five- to sevenfold until 2030. Without the 
appropriate investments large sections of the population could be left behind without any access to 
potable water at all and 70 to 80% of sewage would remain untreated (SANKHE ET AL. 2010:18). This 
would exacerbate the condition of Indian rivers and other water bodies, which already belong to the 
most polluted ones in the world (MURTY/KUMAR 2011:286). 
 
At the same time India’s transition from being an agrarian to an industrialized society has not 
materialized in a way that would enable the absorption into an industrial mode of production of all the 
unskilled workers which were set free during the process of urbanization. This has led to a 
casualization of jobs especially in the sectors of construction, transport, trade, and services (BREMAN 
2013:5). It is estimated that of the total workforce of 460 million only around 7% are employed in the 
formal economy with a regular, secure, and protected job (BREMAN 2013:24). Although BREMAN in 
his studies pays special attention to the labor approach of informality, his body of work exposes a 
worrying trend in India. The ongoing informalization of economic activity and the formal-informal 
divide is widening, leading to a regime of unregulated capitalism, which is dominated by a neoliberal 
ideology. 
 
3.2 The Deccan – Natural Setting and Geophysical Features 
Hyderabad is located amidst one of the oldest rock systems in the world, the triangular Deccan 
Plateau, which forms part of the Great Plateau of Peninsular India
9
. The Deccan covers large parts of 
the southern Indian peninsula extending between the Western and the Eastern Ghats (BISWAS ET AL. 
2011:118). The urban agglomeration of Hyderabad is situated at approximately 17°22’ North and 
78°27’ East with an elevation ranging from 460 to 560 m above sea level and covering an area of 
roughly 780 km² (GUMMA ET AL. 2011:90). The city territory is characterized by four different 
geomorphological units: residual hills, which form prominent parts of the city such as Banjara Hills 
and Jubilee Hills and are remnants of extensive earlier hills, as well as pediment inselbergs identifiable 
by a gently undulating topography with small hills. The main geomorphic units are large pediplains 
typical for semi-arid climates with isolated hills among a gently sloping area. Valley fills and flood 
plains only make up a tiny proportion of the area and can be found along the River Musi and  several 
small streams, where a top layer of alluvial matter, about 5 to 15 m thick, is present (CHAPLIGIN 
2007:7). 
 
                                                          
9 The other part being the Malwa Plateau (BISWAS ET AL. 2009:118). 
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Geological formations of the Pre-Cambrian peninsular shield are predominant in Hyderabad, where 
gneissic granite rocks with an estimated age of 2.500 million years shape an interesting landscape 
formed by rain, wind, and sun (LUTHER 2006:3). The rock formations nowadays are a vanishing 
feature and have to make way for a sprawling city. The soils, whose thicknesses range from 0.5 to 2.0 
m, are mostly of red lateritic, yellow sandy clay loams, and along the river and streams alluvial black 
soils (GUMMA ET AL. 2011:91).  
 
Hyderabad experiences a tropical wet and dry climate, yet bordering a semi-arid region of the Indian 
peninsula (BISWAS ET AL. 2009:120). The average temperature is 26.7°C, whereas in the hot and dry 
summer months of April and May the highest daily mean temperatures reach 39°C (CLIMATE CHARTS 
2010). On certain days peak temperatures of up to 46°C were witnessed by the author. Rainfall in 
Hyderabad is largely dependent on the south-west monsoon from June to September, which brings 
74% of the annual rainfall. The north-east monsoon, between October and December, contributes 
another 14% of the average yearly rainfall of 810 mm (GUMMA ET AL. 2011:100). The rainfall on the 
Deccan Plateau is relatively little, as the south-west monsoon is intercepted by the Western Ghats so 
that large amounts of its load precipitate over this mountain range that runs along India’s west coast. 
 
3.3 Hyderabad – History and Urban Development 
Hyderabad is an offspring of Golconda Fort. The fort, founded around a 1000 years ago and now in 
ruins, had developed into an over-populated fort-city, where hygiene could not be maintained and the 
health of the people was threatened (LUTHER 2006:6). The first Turkoman Qutub Shahi Sultan 
Mohammad Quli, whose dynasty ruled the kingdom of Golconda since 1512, suggested to set up a 
township outside the fort by the end of the 16
th
 century and finally a new city was built between 1598 
and 1601, eight kilometers away at the banks of the River Musi (LATIF 2011:28). The city flourished 
economically and important landmarks like the Charminar and south India’s largest mosque, the 
Mecca Masjid, were built. In order to prevent water shortages, like they were faced at Golconda, the 
fifth Sultan Quli Qutub Shah in 1562 built the first large drinking water source by damming a tributary 
of the River Musi, thus creating the Hussain Sagar
10
 lake to the north of the old city 
(BANERJEE/CHAUDURI 2012:332). 
 
In the late 17
th
 century Hyderabad fell into the hands of the vast Mughal Empire. There it remained 
until 1724, when the Mughal governor of the Deccan, Qamruddin, despite not yet formally declaring 
his independence, began ruling with virtual sovereignty and as the first Nizam of Hyderabad he 
founded the Asaf Jah
11
 dynasty, which would remain in power for seven generations, up to 1948 
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 Sagar is the Sanskrit word for sea or ocean. 
11
 Nizam-ul-Mulk (governor of the realm) and Asaf Jah were both titles conferred on Qamruddin by the Mughal 
Emperor (LUTHER 2006:100f). 
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(LUTHER 2011:42). During this time Hyderabad was one of the wealthiest princely states of India and 
also was a cultural centre for Muslims, who established a highly educated and intellectual upper class. 
The population grew considerably with almost 370,000 inhabitants in 1881 and 450,000 in 1901 
(FROWDE 1908:308). Hyderabad nowadays is often referred to as the twin cities of Hyderabad and 
Secunderabad. The latter started at the turn from the 18
th
 to the 19
th
 century as a tented camp of the 
British East India Company on the north side of the Hussain Sagar and later developed into an army 
cantonment and an adjoining cosmopolitan colonial town with modern educational and research 
facilities, as opposed to the neighboring feudal Muslim city which was Hyderabad (LUTHER 2011:49).  
 
An incisive event, which still reflects in the water management today, was the Great Flood of 1908. 
Till that point of time floods were not uncommon and had happened before, but this day in late 
September a heavy cloudburst with the subsequent rise of the water level of the River Musi left 15,000 
people dead and 80,000 homeless after nearly 19,000 houses had collapsed (LUTHER 2006:177). Apart 
from the tragedy suffered by the people the floods and the destruction of large parts of the medieval 
city provided a chance to take measures to prevent the recurrence of such an event. An expert was 
appointed and a City Improvement Trust constituted in 1912. The construction of two reservoirs on the 
River Musi and its tributary Esi were aimed at controlling floods and securing the drinking water 
supply. The Osman Sagar was constructed in 1920 and the Himayat Sagar in 1927, which have been 
used as sources for drinking water till today. A spurt of planned city growth was prompted, outdated 
civic amenities got improved, and in 1930 a report suggesting modern city concepts including 
sewerage, drainage, as well as slum clearance was submitted, an early form of a master plan, which 
nowadays have become very popular among the planners and authorities of the city (LUTHER 
2006:200f). 
 
Hyderabad, in terms of population and economy, was the largest Indian princely state at the time of 
India’s independence and only reluctantly joined the Indian Union in 1948 (GURUSWAMY 2011:20). 
Five years later the state of Andhra Pradesh was formed and Hyderabad became its capital in 1956. In 
the following decades Hyderabad lost some of its shine and remained a landlocked and secluded town 
without major importance on the subcontinent. This changed only in 1995 – the IT “buzz” had already 
started in Bangalore - when the new AP chief minister Chandrababu Naidu of the Telugu Desam Party 
set out to turn Hyderabad into a dynamic economic region. Municipal reforms, upgrading of urban 
infrastructure, computerization of administration, a sped-up allocation of prime lands, and the tapping 
of national and international funds were aimed at attracting investments from all over the world in 
order to turn Hyderabad into a location for knowledge-based companies from IT and pharmaceutical 
industries (GOSWAMI 2008:266f). 
 
41 
 
Hyderabad’s economic development has indeed been impressive. Today more than 800 IT companies 
are registered in the city and provide employment to nearly 90,000 people, mostly technical staff 
(KENNEDY 2006:101). The twin cities, which had already merged to form a spatial continuity, were 
supplemented with a large-scale industrial park dedicated to IT, anticipatorily called HITEC City
12
, 
located around 20 km to the west of the center. Inside HITEC City as well as in its vicinity large office 
buildings and university campuses were built and the area around Madhapur, once a village beyond 
the posh Jubilee Hills, has turned into what is now called “Cyberabad”, an area of more than 50 km² at 
the western fringe of Hyderabad, where apartment buildings, shopping malls, hotels, restaurants, and 
numerous commercial establishments have come up, mostly catering to the relatively well off 
employees of the IT sector. It has its own masterplan with the aim not to let the area grow unplanned 
so that new developments and townships from the beginning are equipped with the required basic 
infrastructure (CHRIST ET AL. 2012:26). Unfortunately these propositions merely exist on paper and 
don’t always translate into reality. 
 
Naidu’s vision was based on a report prepared by the consulting firm McKinsey with the aim to turn 
Hyderabad into a “world class” city. Till today this expression is repeated like a mantra by politicians, 
the administration, and the media with regard to urban projects and developments but many of these 
measures often are rather superficial resulting in “beautification” drives along main roads, especially 
in the new parts of the town (LUTHER 2006:372). Many neighborhoods of the city, especially the old 
Muslim city center and the densely populated areas of Secunderabad, remain home to the poorer 
population and haven’t received a lot of attention. The infrastructure is crumbling and roads are 
congested. The biggest and most established slum communities are found here, where thousands of 
small, unorganized workshops still employ many more people than the IT companies in the modern 
city. 
 
The average annual rate of population growth was 4.42% between 1980 and 1995 in Hyderabad and 
slowed down to 2.24% between 1995 and 2010. RAMACHANDRAIAH and PRASAD estimate that the 
urban sprawl has more than doubled between 1973 and 1996 from 245 km² to 590 km² 
(RAMACHANDRAIAH/PRASAD 2004:8). According to the Central Ground Water Board of India it now 
spreads over almost 780 km² (GUMMA ET AL. 2011:90). The growth puts enormous pressure on the 
existing infrastructure. In 2005 the Government of India launched a central government scheme called 
Jawaharlal Nehru National Urban Renewal Mission (JNNURM) to bridge the investment gap, support 
reforms, and fast track planned development in selected cities, among them Hyderabad that drafted a 
City Development Plan (CDP) as a requirement to tap the JNNURM funds. Expressed goals of 
JNNURM were universal coverage of water supply and sewerage services, also for the poor, door-to-
door collection of solid wastes, the reduction of water losses, and 100% metering of water 
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 “Hyderabad Information Technology Engineering Consultancy City” 
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consumption (ICC 2012:10). All these goals have not yet been reached in Hyderabad, but the Mission 
was a start in the right direction and a signal by the government that it has recognized the importance 
and challenges of India’s urban agglomerations. 
 
3.4  Administration  
Andhra Pradesh is divided into 23 districts. Hyderabad District accommodates most of the urban 
agglomeration of the capital, but the urban sprawl, especially at the western fringes around Cyberabad, 
is increasingly spreading out into the surrounding Ranga Reddy District and the Medak District. The 
city is administered by the Greater Hyderabad Municipal Corporation (GHMC). The GHMC was 
formed in 2007 in a step to metropolise the administration. Until then the Hyderabad Urban 
Agglomeration (HUA), which represents the contiguous built-up area, had spread far beyond the area 
of the erstwhile Municipal Corporation of Hyderabad (MCH), whose territory now is often referred to 
as the Core City Area consisting of the historical old city south of the Musi River, the older parts of 
the modern city around Hussain Sagar, as well as Secunderabad. The MCH comprises an area of 173 
km². With the aim to strengthen the capacities and optimize the coordination and development of the 
surrounding municipalities which had become part of the HUA eight municipalities and twelve 
villages from the Ranga Reddy and the Medak Districts were merged with the MCH in 2007 thus 
creating the GHMC (THE HINDU 2009a). In 2013 another 35 villages were merged with the GHMC, 
whose area now stands at 920 km² with a population of 7.2 million (THE HINDU 2013a).
13
 Within these 
newly merged villages many are still rural and depend on agriculture. The Secunderabad Cantonment 
houses a population of around 210,000 within an area of 40 km². Being a military area and falling 
under the administrative control of the Ministry of Defence, it has not been integrated into the GHMC 
and is administered by the Secunderabad Cantonment Board (SCB). Figure 3.1 shows two maps 
presenting the administrative delineations in Hyderabad. 
 
The Hyderabad Metropolitan Development Authority (HMDA) is a planning agency to coordinate and 
supervise the development in the Hyderabad Metropolitan Region and publishes the masterplans for 
the regional development, which for example set rules for land usage and norms for the construction 
of buildings and physical infrastructure. Comparable to the formation of the GHMC the formation of 
the HMDA in 2008 happened following the idea of a metropolisation of the planning in the Hyderabad 
region. It consists of the erstwhile Hyderabad Urban Development Authority (HUDA), the Hyderabad 
Airport Development Authority (HADA), the Cyberabad Development Authority (CDA) and the 
Buddha Poornima Project Authority (BPPA). With an area of more than 7,200km² it is nearly eight 
times as big as the actual HUA and includes many villages and agriculturally dominated areas 
(HMDA 2010a). 
                                                          
13
 Before the merger of September 2013 the area under the GHMC stood at 625 km² with a population of 6.7 
million (THE NEW INDIAN EXPRESS 2013). 
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             Figure 3.1: Administration Hyderabad (Created by the author, based on: HMDA 2013c; 
HMWSSB 2009; CHAPLIGIN 2007) 
 
The administrative setup of Hyderabad, characterized by different borderlines and competencies of 
administrative units - a deficit faced by megacities all over the world (KRAAS/MERTINS 2014:3) - 
leads to a problem concerning official documents and statistics. These often don’t mention exactly for 
which administrative unit they speak, making it difficult to find numbers that can be relied on and 
compared. As the GHMC and the HMDA were created only a few years ago, many existing 
documents hold data only for the former MCH area and do not include the surrounding municipalities. 
Especially when talking about the number of slums or the physical infrastructure, such as the length of 
the sewerage system for example, it is important to keep in mind which unit these numbers refer to, in 
order to avoid a bias. In the areas added to the GHMC in 2013 data on the actual basic amenities like 
water supply, sewerage, roads, and electricity doesn’t exist and an inventory needs to be taken (THE 
HINDU 2013b). Data concerning the GHMC therefore usually refers to its jurisdiction before the 
extension of September 2013. 
 
3.5 The Local Informal Economy 
It is difficult to make statements regarding the size of the informal economy in Hyderabad, because 
official statistics often don’t mention which definition of informality the data is based on, which 
administrative unit this data refers to, and because data simply does not exist. For the total working 
population of India there are numbers published by the National Commission on Enterprises in the 
Unorganised Sector (NCEUS), which can be seen in Table 3.1. The calculations are based on the 61
st
 
Round of the Indian National Sample Survey (NSS)
14
 covering 2004/5. 
 
                                                          
14
 The National Sample Survey Office (NSSO) is a part of the Ministry of Statistics and Programme 
Implementation and regularly conducts surveys on socio economic topics. 
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Table 3.1: Sectoral Distribution of Workers in India, 2004/5 
Informal workers Formal workers Total 
Total* Percentage Total Percentage Total Percentage 
422.6 92.4 34.9 7.6 457.5 100 
Source: NCEUS 2007:4 
* in million 
 
Interestingly the numbers in Table 3.1 include workers employed in formal enterprises under informal 
conditions, i.e. without employment, work or social security. Of almost 460 million people who have 
to earn an income not even 8% find employment in the formal economy. This data includes rural 
employment and therefore a large amount of workers in agriculture.
15
 KANNAN breaks up these 
numbers of the NCEUS and calculates the percentage of workers in the informal economy in the urban 
setting. Not surprisingly here the rate of formal employment is higher and it stands at 32%, which 
shows that informal employment is high especially in agriculture. At the same time this means that in 
urban areas approximately 68% of the workforce is employed informally (KANNAN 2008:8). Based on 
the 66
th
 Round of the NSS covering 2009/10 CHEN and RAVEENDRAN estimate the number of urban 
informal employment to have increased to 79% (CHEN/RAVEENDRAN 2011:5). 
 
As a state capital with a large amount of government jobs and one of the metro cities in India where 
multinational companies maintain offices, there will be a relatively higher amount of formal jobs in 
Hyderabad, not only compared to rural areas but also to small cities. Notwithstanding the majority is 
employed in the informal economy as the data of CHEN and RAVEENDRAN suggests. It is difficult to 
find data on the size of the informal economy for Hyderabad alone, data usually is only available for 
the whole country or for the state level. Using data of the Census 1971 MITRA estimates the size of 
informal employment, including casual workers in large establishments, in Hyderabad to be at 70.8% 
(MITRA 1994:259). Needless to say that this set of data is very old and tremendous economic shifts 
have happened in Hyderabad in the last 40 years. But even the City Development Plan (see Chapter 
3.3) of 2006, which was prepared to identify and address infrastructure and service delivery gaps, only 
devotes a very short paragraph to the “Unorganised and Informal Sector Employment”. It puts the 
informal workforce at 30% of the total industrial workforce, thereby underestimating the number 
significantly and not mentioning the tertiary sector at all, which usually plays a major role in the 
informal economy. The CDP states that informal activities “occupy road margins, footpaths etc.” 
thereby evoking negative connotations of congestion and encroachment and concentrating on activities 
                                                          
15
 Despite being a quickly urbanizing country of the total population of 1.21 billion nearly 70% (833 million) 
still belong to the rural population (CENSUS 2011). India’s urban population is expected to reach around 40% in 
2031 (AHLUWALIA 2014:15). 
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such as street vending, which happen in busy public areas, and totally excluding all other forms of 
informality, visible and invisible, which not only provide a livelihood to a large number of people, but 
also provide essential services such as transportation, local supplies, recycling, and all kinds of 
services to the general public (APUFIDC 2006:68). If even the CDP, which focuses on infrastructure 
development, neglects the informal economy it is obvious that it is not regarded in the planning 
process and therefore also its dependencies and repercussions with water management are not known. 
 
3.6 The Issue of Slums and Informal Settlements 
As mentioned earlier this study includes slums and informal settlements. Compared to other processes, 
which are means to generate an income, housing doesn’t fall directly under these productive activities, 
but being a basic need closely intertwined with water supply and sanitation it needs to be considered 
too. On the one hand there is a high correlation between people working in the informal economy, 
poverty, and slums (see for example MITRA 1994; PUGH 2005b; EVANS 2007) and on the other hand 
many economically productive activities take place inside these settlements, where living and working 
often share spaces and an improvement of basic services does not only lead to an improvement of 
living conditions but also a higher productivity. To understand what a slum actually is and what the 
scope of the problem is in Hyderabad, the following sections will highlight this topic. 
 
3.6.1 Slums 
As per definition by UN-HABITAT a slum is characterized by the lack of access to improved water 
and sanitation, insufficient living area, poor quality of the dwelling place due to a hazardous location 
or an impermanent structure, and insecurity of tenure (UN-HABITAT 2006b:21). According to this 
definition, especially when there is insecurity of tenure, a slum can be called informal. In India slums 
are defined as settlements with a certain number of households or residents which are located in 
compact and often poorly built tenements where people live in crowded and unhygienic conditions 
with inadequate water supply and sanitary facilities (ZÉRAH 2006:135). Slums in Hyderabad that have 
been notified by the GHMC and the State Government as per the Andhra Pradesh Slum Improvement 
(Acquisition of Land) Act, 1956 are called notified slums (KRANTHI/RAO 2010:3). These officially 
declared slums are considered to be a source of danger to public health and safety for being low lying, 
unsanitary, squalid or otherwise not suitable for human dwelling. The notification shall help the 
government to acquire land on which these slums are located, in order to undertake public works for 
their improvement (ADUSUMILLI 2001:8). It also provides an indirect assurance against forced 
eviction. This means in India “slum” is also a legal term or an administrative designation used by the 
State Government in order to allocate funds and not only used to describe the quality of housing 
(RAMANATHAN 2005:3608). With the notification the slum receives the right to access to water 
provided by the utility and a minimum amount has to be made available per capita. If the residents of 
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such a “formalized” slum in Hyderabad don’t have access to tap water, through individual lines or 
public standposts (PSP), then a minimum amount of 40 l per day and capita has to be delivered to this 
slum by water tankers (DAVIS/TANKA 2005:2). 
 
An important step in the regularization of the slum settlements in Hyderabad is to issue so called 
“pattas” or tenure certificates to the identified beneficiaries (ADUSUMILLI 2001:4). This gives the 
inhabitants security of tenure, so even though the people live in a slum, they don’t live in an informal 
settlement that is threatened by eviction without any notice. But in practice the holding of pattas 
doesn’t protect the residents of slums from being evicted as the government has the power to cancel 
pattas and de-notify slums (KRANTHI/RAO 2010:44). So even notified slums, mostly inhabited by 
economically underprivileged sections, suffer from a certain degree of insecurity of tenure, as their 
regularization is backed by little legal protection. Often pattas cannot be issued as land subdivisions 
into smaller plots happen informally evading official administration and documentation so that there is 
no adequate registration of these transactions (BHATT 2003:8). According to Narendra Rao, Additional 
City Planner of Hyderabad’s Town Planning Unit, the GHMC has to approve of a subdivision of a plot 
by providing a layout approval. Only with this permission a legal sale transaction can take place. But 
the city’s Registration Department, where subdivisions are documented, would often not respect this 
precondition for the registration and just register the subdivided land without any approval by the 
Town Planning Unit (Interview, June 6
th
 2013). This shows that within the GHMC there is a lack of 
coordination, which can leave people who believe to possess a registered “owner subtitle” in an 
informal space. 
 
If a slum area is recognized by the GHMC but not notified by the State Government it is called a non-
notified slum (GOI 2010:4). According to the National Sample Survey Organisation a slum that is not 
legally notified is called non-notified or un-notified slum only if at least 20 households live in that area 
(NSSO 2010:i). The condition regarding the number of households however does not exist in the 
definition of the Slum Improvement Act of the state. Still the Census of India, organized every ten 
years by the Ministry of Home Affairs, in its 2001 survey considered only notified slums, non-notified 
slums, and those slum areas with a population of at least 300 or around 60 to 70 households (GOI 
2010:2). Because of this many smaller informal settlements did not appear in the 2001 Census data. 
For the 2011 edition of the Census of India the definition of slum has been approximated to the one of 
the NSSO. Now besides the officially recognized slums, notified or un-notified, all poorly built 
settlements with inadequate infrastructure and unhygienic conditions with at least 20 households are 
termed as slum in the Census of India 2011 (THE HINDU 2010). 
 
Some slums have developed out of the unauthorized squatter settlements described in the next 
paragraph but many neighborhoods were not supposed to be slums at their time of construction. This 
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is the case for example in many old cities in India, where additional storeys are added to buildings and 
a general densification occurs. Due to overcrowding, the lack of maintenance, and a shortage of basic 
amenities solid houses turned into slums with the above mentioned characteristics (MITRA 1994:39). 
 
3.6.2 Squatter Settlements 
Squatter settlements are another housing type for the urban poor in Hyderabad. As per UN-HABITAT 
squatters also fall under the general term of slum. The squatters live in non-authorized and often 
impermanent shelters on public or private land. The housing of squatter settlements is often described 
as “katcha”, which means flimsy and of poor quality. The construction quality in established slums, 
where the residents have invested in better and solid housing material, is called “pucca” (RISBUD 
2003:19; RUET ET AL. 2009:193). The number of households forming the squatter settlement often is 
below 20, they form little pockets distributed all over the city, so that these settlements don’t appear in 
official Indian statistics and also don’t have any prospect of being notified, unless they reach a certain 
size. This means that the municipality usually does not supply basic amenities like water and 
electricity. According to the authorities these settlements are considered to be illegal and due to the 
constant threat of eviction the residents don’t invest in permanent structures made of bricks or similar 
materials. Tenure of squatters is among the most insecure and therefore their settlements are among 
the most informal types of housing. Only pavement dwellers, which build their unauthorized hutments 
on footpaths, face similar uncertainties regarding their accommodation (RISBUD 2003:6). 
 
A problem of these informal settlements, which don’t appear in the statistics and are completely 
unregulated is, that they often are not eligible for improvement schemes (RISBUD 2003:5). The 
squatters’ insecurity of tenure - they often live in areas which were earmarked for other uses -, the 
mostly only temporary nature of their housing structures and their non-existence in official records 
represents an almost unsurmountable legal barrier to better access to water supply and sanitation. 
Apart from that they usually don’t represent the communities which are the priority for decision 
makers (EVANS 2007:2f). Especially construction workers, often immigrants from other regions, or 
former agricultural workers, live in simple, makeshift houses. These construction workers and their 
families live close to the construction site or on the site itself. As they work for the builder, they are 
allowed to stay there during the time of construction, but have to find a new place to work and stay 
after the construction is finished.  
 
Many established and also notified slums have started as small squatter settlements. Migrant workers 
and the landless poor find a piece of seemingly available land and squat there. This condition of high 
insecurity then is exploited by local politicians, who secure themselves electoral commitments from 
the poor in return for backing the squatters’ claim of the land and promising them gradual access to 
some kind of tenure. This happens by distributing ration or voter identification cards and providing 
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water and electricity connections. Gradually, with an increasing perception of having safe tenure, the 
squatters invest in building improvements and local entrepreneurs set up services such as shops and 
schools, as the settlement growths. If the responsible authority now recognizes the area, it becomes 
permanent and receives official access to services (UN-HABITAT 2009:133; Interview Prof. Kavita 
Rao, February 25
th
 2011). 
 
In this work slum generally refers to older and more established settlements often consisting of 
“pucca” houses, whereas squatters here are meant to describe younger settlements which are 
unauthorized, in general smaller than slums, and consist of impermanent “katcha” houses. The study 
will focus on these forms of informal housing, but informality can also be found in the development of 
residential areas of the middle- and upper-income classes. 
 
3.6.3 Middle- and Upper Class Colonies 
The term “informal settlements” usually brings to mind pictures of dense and deprived shanty towns, 
but according to ROY especially at the metropolitan fringes informal housing is put into practice by the 
elite too. They construct gated communities and secessionary spaces on informal subdivisions of the 
urban landscape (ROY 2005:149). Speculators betting on further growth of the city sell plots by 
parceling their land holdings without authorization (TEWARI 2011:18).  
 
The construction of formal settlements is based on a development plan and the zoning of land that 
regulates which usage is permissible in a certain area. Informal developments negate these foundations 
and buildings are erected on un-zoned land or land that is not suitable for construction, e.g. hills or 
low-lying grounds prone to flooding (BHIDE 2011:14). Therefore many developments at the fringe 
also lack basic amenities like roads, sanitation facilities, and municipal water supply and do not 
comply with environmental policies and strategic, forward looking planning (TEWARI 2011:18). This 
unregulated land use allows politicians to distribute favors like access to water, electricity, and 
formalization of settlements (BHIDE 2011:14) comparable to the situation in squatter settlements. In 
exchange of political or monetary support irregular constructions, particularly those of the elite, 
usually find a way to be regularized subsequently (DHANAGARE 2011:26). Also due to the lack of 
quality housing in Indian cities these informally constructed colonies for the middle and upper classes, 
often gated and self-sufficient, don’t face the threat of demolition as severely as slum and squatter 
settlements.  
 
Srinivas Murthy, an architect who runs an office in Hyderabad, hints at the administrative issues of the 
growth at the fringe. Especially before the creation of the GHMC many areas at the urban fringe still 
fell under the administration of so called panchayats, local self-governments at the village level. If a 
developer wants to erect a housing colony in these zones, he needs to show that he can supply 
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adequate amounts of water. Many builders apply for projects smaller than actually intended, in order 
to get the granting by the panchayat, but subsequently the projects are increased and many more 
people than anticipated end up living there. Often the buildings constructed under a panchayat 
permission turn out to have more floors than the village administration is allowed to sanction. The 
existing water supply capacity of the area as well as the groundwater is overly strained and the city 
administration has to intervene when it’s already too late for any scientific planning (Interview, 
November 22
nd
 2012). This type of growth doesn’t allow a look at the whole picture but leads to short-
run interventions. Buildings are erected, but the adequate infrastructure is not in place. 
 
3.6.4 Informal Settlements in Hyderabad 
The 2001 Census of India states that the number of slums in the Hyderabad Urban Agglomeration was 
1631 in 2001 (KRANTHI/RAO 2010:42). It has to be taken into consideration that smaller squatter 
settlements don’t appear in this statistic (see Chapter 3.6.2). The CDP of 2006, also based on the 
information of the Census 2001, states that in the former MCH area 39% of the population lives in 
1142 slums, whereas in the surrounding municipalities, merged with the GHMC in 2007, there are 
nearly 500 slums and the percentage of slum population in these municipalities ranges between 7 and 
61% (APUFIDC 2006:65). RUET ET AL. estimate the slum population in the MCH area to amount to 
about 25% of the total population (RUET ET AL. 2009:191). According to MARINGANTI in 2005 there 
were 1200 notified slums and 800 un-notified slums in Hyderabad. These numbers however depend on 
the definition of the city border, which he doesn’t further specify (MARINGATI no date:4). In 2010 and 
2011 the GHMC completed a household survey for its “Slum Free Hyderabad” scheme (see Chapter 
6.2.1), which is sponsored by the Government of India. In this survey, which included notified as well 
as non-notified slums, 1476 slums were counted (Interview G. Priyadarshani, March 8
th
 2011).  
 
The latest data of the slum population was made available through the Census 2011. At the time of 
writing the full dataset had not yet been released, but particular numbers had already been published. 
The latest census data indicates an increase of 264% in Hyderabad’s slum population compared to the 
Census 2001. Within the GHMC 507,000 slum households with a population of 2.3 million were 
registered, revealing that approximately one third of the people live in slums (THE HINDU 2013c). This 
kind of increase in slum population can only be partly explained by normal urban population growth 
and rural to urban migration. It also is the outcome of the definitional change of slum in the Census 
2011 described in Chapter 3.6. This means that squatter settlements with at least 20 households are 
represented in the data now too. However, this data is still not able to grasp smaller slum pockets and 
the floating population, regularly changing its location in accordance with new construction sites and 
opportunities to earn an income so that there will be a high number of unreported cases. 
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The number of constructions catering to the better off but being erected in village jurisdictions without 
the proper permissions or violating certain standards is not known. Located in proximity to Cyberabad 
in Manikonda, which has only been incorporated into the GHMC recently and before was 
administered by a panchayat, 416 “illegal buildings”, for example having more storeys than permitted, 
were identified (THE TIMES OF INDIA 2013n). With numerous villages at the outskirts, which are 
gradually being incorporated into the urban fabric, the number of such constructions will reach several 
thousands. 
 
3.7  Water Management 
Talking to taxi drivers or asking for directions on the street one realizes that many Hyderabadis are not 
aware of the river that runs through their city. Because of urban growth, an increasing demand for 
water, and sewage being discharged inconsiderately, the Musi, sourcing from the Anantagiri Hills 
around 90 km to the west of Hyderabad, has lost its former grandeur. It illustrates the general state of 
water resources and mismanagement and forces the city to look for answers. In order to assess the 
situation of water management, the following sections pay close attention to the water supply and 
sewerage systems in the city as well as its natural water sources. 
 
3.7.1 Demand, Supply and Distribution 
The Hyderabad Metropolitan Water Supply and Sewerage Board (HMWSSB) is a semi-autonomous 
water utility entrusted to provide water supply and sewage disposal to all domestic, industrial, and 
commercial users in the city of Hyderabad. It was created in 1989, following a crisis in water and 
sewerage services in the city. A drought between 1983 and 1985, a rapid increase in population, and a 
crumbling infrastructure suffering from persistent underinvestment had led to a bad quality in water 
services (WSP 2009:46). By consolidating the state-level Public Health Engineering Department and a 
section of the MCH, which then were in charge of water supply and sewerage respectively, the 
HMWSSB came into existence (TERI 2010:39). It covers an area of 793 km² (TATA 2011:II-1) thus 
being larger than the GHMC jurisdiction before the merger in September 2013 (see Chapter 3.4), but 
not servicing certain sections of the recently joined areas. Many of these however have already sent 
requests to the Board seeking piped water supply by getting connected to the network (THE TIMES OF 
INDIA 2013b). A project report executed by TATA Consulting Engineers for the HMWSSB in August 
2011 represents the latest data available and pegs the city’s water demand at 2090 million liter per day 
(MLD), whereas the amount of water the Board supplies is cited as 1546 MLD, thus a deficit of 544 
MLD currently exists in the system (TATA 2011:II-5).  
 
The water supplied by the HMWSSB is sourced from surface water bodies. Osman Sagar and Himayat 
Sagar (see Chapter 3.3) are the oldest reservoirs which are still used and are located close to the city. 
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But due to the steady increase in demand and a declining yield from old sources new sources had to be 
tapped gradually, starting in 1956 with the construction of a barrage at the Manjira River around 60 
km to the north of the city, expanded by a second phase in 1981. In the early 1990s a third and a fourth 
phase were installed at the Manjira River near Singur, upstream of the earlier barrage, by building 
another storage reservoir. The cumulative installed supply capacity at that time had reached 751 MLD, 
which was sufficient for another decade. In 2002 construction began to tap water from the Krishna 
River, located 125 km to the south of Hyderabad. Krishna Phase 1 and Krishna Phase 2 started 
operating in 2004 and 2008 respectively and each brought another 410 MLD to the city (TATA 
2011:II-3). Table 3.2 presents an overview of Hyderabad’s water sources. Apart from the designed 
capacity it includes numbers published by BANERJEE and CHAUDHURI (2012) who estimate the actual 
maximum supply by these sources, which reduces over time and is dependent of seasonal influences 
like the monsoon. 
 
Table 3.2: Hyderabad’s Water Sources 
Source Year* River Reservoir 
Distance to 
Hyderabad 
(km) 
Designed 
Capacity 
(MLD) 
Maximum 
Supply 
(MLD) 
Osman Sagar 1920 Musi Osman Sagar 15 115 40-68 
Himayat Sagar 1927 Esi Himayat Sagar 8.6 90 40-50 
Manjira Phase 1 1965 Manjira Manjira Barrage 58 82 68 
Manjira Phase 2 1981 Manjira Manjira Barrage 59 164 135 
Manjira Phase 3 1991 Manjira Singur Dam 80 150 171 
Manjira Phase 4 1994 Manjira Singur Dam 80 150 176 
Krishna Phase 1 2004 Krishna Nagarjuna Sagar 125 410 261 
Krishna Phase 2 2008 Krishna Nagarjuna Sagar 125 410 n.a. 
Krishna Phase 3 (2014) Krishna Nagarjuna Sagar 125 410 n.a. 
Godavari (2014) Godavari 
Yellampally 
Barrage 
186 780 n.a. 
Sources: TATA 2011; BANERJEE/CHAUDHURI 2012, THE HINDU 2013d 
* of commissioning 
 
The theoretically installed capacity now is 1571 MLD. Krishna Phase 3, which is supposed to bring 
another 410 MLD to the city, as well as the Godavari water project bringing 780 MLD from a distance 
of almost 190 km are planned to be commissioned by April 2014 (THE HINDU 2013d). TATA 
52 
 
Consulting (2011) expects the city to meet its water demand when these two projects start operating, at 
least for a meager two or three years. Apart from the ever increasing demand the unreliability of 
Osman Sagar and Himayat Sagar will lead to a decrease in water availability in the future again. Being 
close to the city their catchment areas, though theoretically protected by the rules enacted with 
APWALTA (see Chapter 2.1.5), become increasingly encroached on and the unplanned urbanization 
leads to the destruction of small surface water courses and the sealing of land, resulting in diminished 
inflows into the two reservoirs as well as their pollution. The water brought to the city from sources 
ever farther away is expensive and subject to competition from agricultural users in Andhra Pradesh. 
 
From the sources the water is brought to a number of plants where it is treated in several steps 
including aeration, pre-chlorination, coagulation, clarification, rapid sand filtration, and post 
chlorination (TATA 2011). From there, allegedly having reached drinking quality, the water is piped 
to the city, either by gravity or by pumps and is distributed into small reservoirs and overhead tanks 
and from there supplied to the customer. The transmission mains, which bring the water from the 
sources to the treatment plants, have a length of 286 km in total, the length of the trunk mains, which 
connect the treatment plants to the city, adds up to 265 km (BANERJEE/CHAUDHURI 2012:332). 
 
As of now a high demand gap exists and a study conducted for a USAID project in 2005 estimates that 
the officially quoted demand could be an underestimation, as many users supplement their supply by 
pumping groundwater. Although the construction of borewells is regulated now, it is not known how 
much groundwater is drawn and how high the number of borewells really is in the city. The water 
officially supplied by the HMWSSB through the piped network or through tankers is surface water 
from the above mentioned sources. According to M. Satyanarayana, Director (Projects) at the Water 
Board, Hyderabad draws around 114 MLD of groundwater (Interview May 16
th
 2012). A note 
prepared for the Hyderabad District Development Review sums up the officially documented 
groundwater sources in the city. As stated here within the service area of the HMWSSB there are 1078 
power borewells with electrical pumps, 6098 manually operated handpumps, as well as 1865 static 
tanks, which often can be found in slum areas and are accessible to the people there (HMWSSB 
2011a). Having in mind the prevailing supply gap of currently 544 MLD the officially communicated 
amount of 114 MLD could be an extreme underestimation as private households, industries, and 
commercial establishments informally draw large amounts of groundwater without obtaining the 
needed permissions. There is no record of privately constructed borewells and especially in the fringe 
areas which only subsequently got incorporated into the city administration there is no system in place 
to check the withdrawal. 
 
Another problem exacerbating Hyderabad’s water stress is water which is lost due to leakages in the 
pipes and through water theft. According to a presentation held by HMWSSB officials in 2003 losses 
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in the transmission and the supply network amount to around 20% of the supplied water, whereas 
“revenue losses” amount to 14%, adding up to a total of 34% of “unaccounted for water” (HMWSSB 
2003). The World Bank’s Water and Sanitation Program estimates the “technical losses” in Hyderabad 
to be at 15% (WSP 2011:6). The physical or technical losses are certainly high, speak of an old, leaky 
supply infrastructure and reduce the amount of water that reaches the population, however the 
numbers for water theft have to be considered carefully as installed water meters, officially covering 
around 60-70 percent of households, are said to be hardly maintained, dysfunctional and faulty. Yet 
the non-payment of water bills seems to be a problem (Interview Rama Mohan, Joint Director, Centre 
for World Solidarity, February 23
rd
 2011). According to a recent newspaper article there are around 
800,000 water meters installed in the HMWSSB area, of these however only 100,000 are said to be in 
a good working condition, the remaining ones are either damaged or “under repair” (THE TIMES OF 
INDIA 2013d). So despite having an elaborate tariff structure, with a pro-poor Increasing Block Tariff 
(IBT), which allows high consumers, such as rich households, commercial establishments, and 
industries to subsidize low consumers, this IBT does not come fully into effect and most customers are 
charged a lump sum, promoting waste instead of equity as price has no effect on demand. 
 
The distribution of water is characterized by disparities. In the former MCH area the network 
coverage, as a percentage of the geographical area, is 90% and about 70% of its population are 
connected to the supply network, whereas in the surrounding municipalities the network coverage 
drops to 65% reaching only 40% of the population living there (APUIDFC 2006:147). Serilingampally 
forms one of the 18 circles the GHMC is divided into and is located next to HITEC City. It has an 
approximate population of 210,000, but the network coverage stands at only 30% (Interview Assistant 
Medical Officer of Health, GHMC West-Zone, June 7
th
 2013). The other areas outside the core city 
fare a little better, but the numbers show a problem of distribution and reach.  
 
The physical existence of a water connection does however not yet ensure the actual supply with 
water. Due to the shortages water is supplied not continuously but only on alternate days, officially for 
two hours in the MCH area and for one hour in the surrounding ones (BANERJEE/CHAUDHURI 
2012:332). With decreasing levels in the reservoirs in the dry months of April and May water can 
often not even be supplied every alternate day. During the summer 2012 supply had to be cut to half 
an hour in the core city every alternate day (THE TIMES OF INDIA 2012a). Because of erratic supply it 
is necessary for all households to make provisions enabling the storage of water for a few days. 
 
Most of the water is supplied by the pipeline system, daily 1546 ML through almost 768,000 
connections in a network of 5500 km (Interview M. Satyanarayana, HMWSSB, May 5
th
 2012). 
Especially in slums where not every household has an individual connection the dwellers have to rely 
on commonly used public standposts, of which there are 6600 all over the city, supplying 
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approximately 14 MLD. Areas which are not connected to piped supply or are ill-served due to 
shortages have to rely on the HMWSSB’s water tankers, which undertake regular trips into these areas 
or can be called by households or commercial establishments if additional supply is needed. In total 
there are around 500 tankers operating in Hyderabad with a capacity of 5000 l and daily undertaking 
2656 payment trips, charging between 400 and 575 Indian Rupees
16
 for residential and commercial 
users respectively, and 1000 free trips, e.g. to slum areas. The amount distributed by these official 
tankers is around 21 MLD (HMWSSB 2011). The tankers carry surface water which they refill at 
several HMWSSB service stations all over the city. Being a military area the SCB manages its water 
supply on its own. The Cantonment has 16,000 unmetered domestic connections (THE TIMES OF INDIA 
2013f) and some tankers. 24 MLD are procured from the HMWSSB, the distribution however is the 
SCB’s duty (Interview Superintendent Water Works, SCB, November 23rd 2012).  
 
There also are private tanker operators, who have to obtain licenses from the GHMC and which 
deliver groundwater extracted by power borewells. Here a large informal market exists as the number 
of private tankers is not exactly known and surpasses the number of awarded licenses (Interview Rama 
Mohan, February 23
rd
 2012). According to an article in The Times of India it is estimated that there 
are about 300 private tankers which operate without the required permissions, drawing groundwater at 
the urban fringe, where either new borewells are drilled or where groundwater pumps once intended to 
draw water for agricultural purposes now have become part of the urban fabric. The amount of water 
delivered by private tanker operators might reach up to 50 MLD (THE TIMES OF INDIA 2012b). 
 
The essential question is how much water reaches the individual users. India’s Central Public Health 
and Environment Engineering Organisation (CPHEEO) pins the required amount of water per capita 
and day (LPCD) at 150, with a minimum of 135 LPCD (CPHEEO 1999:10). The City Development 
Plan states a number of 110 liters per capita and day supposedly available in Hyderabad (APUIDFC 
2006:2). Based on the amount of water actually supplied by the Water Board (1546 MLD, TATA 
2011) and assuming that 80% of the supplied water is for domestic use (GEORGE ET AL. 2009:693) of 
which around 30% are lost due to leakages, the calculated amount of water availability is 120 LPCD.
17
 
The number is lower than the amount recommended by the CPHEEO, still theoretically enough to 
fulfill all basic needs. As the distribution network shows huge disparities in terms of coverage, modes 
of access, and supply times the amount of water available per capita however varies significantly and 
data presented in Chapter 4 will show that especially people living in informal settlements suffer from 
a shortage. 
                                                          
16
 Between 2011 and 2014 the Rupee’s value gradually declined compared to the Euro, ranging in between 65 
Rupees/Euro and 85 Rupees/Euro. 
17
 [1546 𝑀𝐿𝐷 × (0.8) × (1 − 0.3)] ÷ 7.2 𝑀 𝑝𝑒𝑜𝑝𝑙𝑒 = 120.2 𝐿𝑃𝐶𝐷 
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3.7.2 Sewage System and Waste Water Treatment 
The HMWSSB is responsible for the collection and treatment of sewage. Large parts of the 
underground sewerage system were started in 1931 in the aftermath of the floods of the Musi (see 
Chapter 3.3). At that time 1.630 km of sewage lines were laid in an area of 54 km² for a population of 
470,000 (JAIRATH ET AL. 2008:187). Since then the network has experienced a few extensions and is 
reported to have a length of 2,400 km (BANERJEE/CHAUDHURI 2012:338) but considering the growth 
of the city in the past 80 years and the length of the drinking water supply network of 5500 km the 
coverage of the sewerage system has to be highly inadequate. A project report undertaken by an 
engineering consultancy on behalf of the HMWSSB states that approximately 90% of the erstwhile 
MCH area is covered by the sewage network (ARVEE ASSOCIATES 2012:2). Also the Secunderabad 
Cantonment as well as the Osmania University Campus are said to be fully covered. In the 
surrounding GHMC circles this number drops drastically. On average not even 20% of the area of 
these erstwhile municipalities is having access to the network (APUIDFC 2006:39). 
 
The amount of waste water generated in Hyderabad again is uncertain as the exact quantity of 
consumed water is unknown due to informal groundwater consumption. The City Development Plan 
amounts the total sewage generated within the MCH limits to about 600 MLD in 2006 (APUIDFC 
2006:39), which probably is an underestimation. Based on the assumptions provided by ARVEE 
ASSOCIATES
18
 the amount of sewage produced every day in the HMWSSB area can be calculated by 
using the projected water demand of 2090 MLD in 2011 (see Chapter 3.7.1), hereby taking into 
consideration the consumed groundwater which complements the officially supplied surface water. 
This leads to an approximate generation of 1760 MLD
19
 of sewage produced within the HMWSSB 
area.  
 
The city has little capacity to treat its sewage. The installed capacity of the four municipal sewage 
treatment plants (STP) located along the River Musi adds up to roughly 600 MLD (see Table 3.3; a 
number of additional STPs exists, closer highlighted in Chapter 3.7.3). ARVEE ASSOCIATES suggests 
the construction of another 610 MLD for the catchment area of the river, which comprises 575 km² of 
the GHMC area
20
 although this could be insufficient already now. 
 
The official documents provided by the HMWSSB don’t give exact details on the quality of the 
treatment process. They only speak of “primary and secondary treatment”, i.e. mechanical treatment 
by sedimentation processes and biological treatment in aeration tanks (HMWSSB 2009). The sewage, 
                                                          
18
 Sewage flows estimated at 80% of water supply and 5% of infiltration into the network (ARVEE ASSOCIATES 
2012:5) 
19
 2090 𝑀𝐿𝐷 × 0.8 + [(2090 𝑀𝐿𝐷 × 0.8) × 0.05)] = 1756 𝑀𝐿𝐷 𝑠𝑒𝑤𝑎𝑔𝑒 
20
 Some of the northern parts of Hyderabad, e.g. Patancheru, form already part of the Manjira catchment. The 
densely built up city however mostly is located within the Musi catchment. 
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treated to “river disposable standards”, is then let into the River Musi (HMWSBB no date). The goal is 
to reach a Biological Oxygen Demand in five days (BOD5) of 30 mg/l or lower in the effluent 
(Interview General Manager Amberpet STP, March 18
th
 2013
21
). The concentration on the BOD alone 
is worrisome as it doesn’t regard many non-biodegradable pollutants. The technology at the plants is 
said to be outdated and the way they are operated, e.g. by overloading, decreases the quality of the 
clarification process (JAIRATH ET AL. 2008:187). Jasveen Jairath, an environmentalist working with 
the NGO “Save Our Urban Lakes” (SOUL; see Chapter 6.3), says that many STPs in Hyderabad are 
dysfunctional and apart from stirring the water not much purification takes place (Interview February 
22
nd
 2012). There are no official documents available on the quality of the treated discharge. 
 
Table 3.3: Sewage Treatment Plants along the River Musi (2013) 
STP 
Year of 
commissioning 
Treatment capacity 
(MLD) 
Amberpet 2008 339 
Nagole 2008 172 
Nallacheruvu 2012 30 
Attapur 2013 51 
Sources: HMWSSB 2009; THE HINDU 2008; THE NEW INDIAN EXPRESS 2009; 
THE TIMES OF INDIA 2013c 
 
Due to the lack of treatment capacity large amounts of the collected sewage are transported towards 
nalas, open stormwater streams and water courses of which there are around 16 major ones 
discharging into the River Musi. In theory these should be dry outside the monsoon season, but their 
perennial water flow illustrates their usage as open sewer lines. Figure 3.2 shows a map with the nalas 
which discharge into the Musi as well as the location of the existing STPs. 
 
In 2001 the Central Government’s National River Conservation Directorate (NRCP) cleared a plan to 
clean up the Musi by constructing sufficient treatment capacities as well as new sewers in order to 
transport waste water directly to the STPs or by intercepting the nalas’ dry weather flow at pumping 
stations along the river, preventing the sewage from flowing into the Musi and taking it to the STPs 
(HMWSBB no date). The project has not reached its goal yet, as large amounts of waste water still 
flow into the Musi without treatment. Figure 3.3 shows a photo of the inlet of the intercepting 
pumping station at one of the Musi nalas. Despite being commissioned in 2007 the structure already 
shows signs of disrepair, letting waste water cross the damaged lines and flow into the Musi bed. 
                                                          
21
 Interview notes provided by Hannah Janetschek, Freie Universität Berlin. 
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 Figure 3.2: Nalas Discharging in the River Musi and 
 Location of STPs (Created by the author, based on:  
 HMWSBB no date)                        
 
Naturally all residential, commercial, and industrial areas within the HMWSSB produce waste water 
(the issue of industrial pollution will be dealt with more closely in Chapter 4.2.4), also those which are 
not connected to the underground sewerage system, which are mainly located outside the core city. 
Here the discharge of sewage happens into rudimentarily built open sewage lines or open storm water 
drains, which are supposed to prevent water logging during the monsoon. These take the sewage 
directly into nalas and lakes more closely described in the next section (the storm water drains 
eventually discharge into these existing water bodies too). The masterplan for the “Cyberabad 
Development Area” for example has regulations for the width of roads and the height of buildings but 
doesn’t make it mandatory for new buildings to be connected to an underground sewerage system 
(HUDA 2003). As this would have to be provided by the HMWSSB the lack of its existence makes it 
impossible for constructors to connect new buildings to such a network, even though all permissions 
for the construction are in place. This leaves an informal space as it theoretically is not allowed to 
discharge waste water into open water bodies, but the lack of viable alternatives leaves many without a 
choice. A government order of 2007 prescribes large structures in Cyberabad with a built up area of 
more than 20,000 m² to install small STPs, however their existence and functioning are rarely checked 
(THE TIMES OF INDIA 2013e) and only the largest complexes and office buildings fall under this 
category, leaving out numerous residential areas and roadside constructions, which have come up in 
that area. 
 
3.7.3 The Lakes of Hyderabad 
Historically the dry landscape and undulating topography in and around Hyderabad was scattered by a 
network of lakes, natural as well as artificial, partly interconnected by a system of nalas. They 
provided drinking and irrigation water and served as infiltration spots for groundwater recharge by 
Figure 3.3: Inlet of a Pumping Station at 
the River Musi (Photo by the author) 
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collecting and storing the rainfall during the rainy season. Within the current HMDA limits the 
number of lakes that existed in this traditional stormwater management infrastructure is estimated to 
have surpassed 3,000 in the past (SETH 2012). A scientific inventory did not exist for a long time and 
the exact number of lakes was not known. Nowadays the lakes are disappearing due to encroachment 
of the growing city, especially since the start of the economic boom in the 1990s. Construction takes 
place within their lakebed. Nalas, feeding them with rain water during the monsoons are cut off due to 
unchecked urbanization. In a working paper by the Centre for Economic and Social Studies (CESS) in 
Hyderabad, RAMACHANDRAIAH and PRASAD estimate that between 1973 and 1996 almost 100 lakes 
were lost inside the HUDA limits covering 1,900 km². The area under water bodies reduced from 118 
to 110 km² (RAMACHANDRAIAH/PRASAD 2004:9). In the early 2000s the vanishing of water bodies 
further increased. On behalf of the HMDA and the GHMC the Hyderabad based National Geophysical 
Research Institute (NGRI) conducted a study in 2012/2013 in order to identify and demarcate the 
remaining water bodies. The report concludes that within the whole HMDA a total number of 2,857 
lakes exist. Broken down into smaller administrative units 531 are located inside the HUDA 
jurisdiction and 168 fall inside the GHMC limits (prior to the extension of September 2013) (HMDA 
2013a). The number of lakes inside the HUDA area is said to have fallen from an initial 906 between 
1982 and 2012. Of these 375 lakes which were lost in that period of time, around 70% vanished 
between 2002 and 2012 (THE TIMES OF INDIA 2013g). 
 
Hussain Sagar, the most prominent of the lakes in Hyderabad and once a source for drinking water, is 
said to have lost 40% of its surface, from formerly around 5.5 km² to 3.5 km² in 2004 
(RAMACHANDRAIAH/PRASAD 2004:10). Apart from the bigger lakes, there are numerous small water 
bodies, often not surpassing a surface of 10 or 25 ha, which are hardly documented and thereby 
difficult to preserve (THE HINDU 2013e). The lakes in theory are protected by the APWALTA, which 
prohibits the construction along the shores and within the Full Tank Level (FTL) of open water bodies, 
but the implementation of this law is negligent. Due to ever increasing land prices in the city a nexus 
between local politicians and the real estate mafia will continue to encroach on the lakes. A hindrance 
in the protection of the lakes is that for many the FTLs are not clearly defined and marked (Interview 
Jasveen Jairath, February 22
nd
 2012). Encroachment threatens the future of Hyderabad’s lakes, which 
shrink in size and eventually disappear. Masab Tank for example, a busy neighborhood centrally 
located within the core city, derives its name from a water body once located here. 
 
Apart from being encroached on, the lack of a proper sewerage infrastructure leads to sewage being 
discharged into the lakes. According to officials of the HMWSSB between 700 and 800 MLD of 
untreated waste water end up in various water bodies around the city leading to a drastic deterioration 
of their quality (SETH 2012). A Senior Consultant of the Hyderabad based environment management 
consultancy RAMKY, describes the Hussain Sagar as a “tertiary treatment plant” fed by sewage water 
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and where sludge settles at the ground. The lack of planning and a proper sewerage infrastructure has 
seen many lakes in Hyderabad “evolve” to this stage, being heavily polluted by the city’s waste water 
(Interview August 8
th
 2012).  
 
The lakes fall into the responsibility of the HMDA, which has tried to take remedial measures by 
establishing a “Lake Protection Committee” in 2010 (HMDA 2010b). It suggests the erection of FTL 
boundary pillars and mesh fences around the lakes thus often evoking the resistance from local 
residents. 260 lakes were identified for conservation and “beautification”, a task that will be split 
between the HMDA, the GHMC and the state’s Irrigation Department. Next to select lakes STPs were 
constructed or are planned (HMDA 2013b). How many of these small STPs there are now in total is 
not documented as their construction is often delayed due to problems in land acquisition. One of a 
capacity of 20 MLD at the Hussain Sagar and another 8 with a combined capacity of 42 MLD at 
several highly polluted lakes across the city
22
 had already been installed by the HUDA under the 
Green Hyderabad Environment Programme (GHEP) between 2002 and 2006 (HMWSSB 2009). 
Another 30 MLD STP at the Hussain Sagar was commissioned in July 2013 under the Hussain Sagar 
Lake and Catchment Area Improvement Project with the help of the Japan International Cooperation 
Agency (JICA) (Interview Ashutosh Kumar, May 9
th
 2014). The Hussain Sagar, which due to its 
prominence, size and central location in the heart of the city attracts more attention than many other 
lakes, receives inflows from four nalas and according to S.A.R. Hashmi, the retired Deputy Director of 
the AP State Goundwater Board, the installed treatment capacity is still not enough so that large 
amounts of untreated sewage water enter the lake (Interview May 7
th
 2014).  
 
The working condition of the existing STPs is questionable and no official data on their effluents is 
available. Compared to the big STPs along the Musi their capacities can be judged as highly 
inadequate. The one at Durgam Cheruvu in Cyberabad (commissioned in 2006) with an installed 
capacity of 5 MLD was said to be dysfunctional for several years. The reasons were not clear. It might 
be due to a lack of electricity or due to protests by the adjoining residential areas (Interview Jasveen 
Jairath, February 22
nd
 2012). A visit to this plant in May 2014 eventually proved that it was operating, 
although no qualified staff members who oversee the treatment process were present. Another 
problem, which was also observed during visits to the 20 MLD and 30 MLD treatment plants in May 
2014 at the Hussain Sagar, is the fact, that only a certain amount of waste water is diverted from the 
nalas through the STPs. The rest of the sewage bypasses the purification process and flows into the 
lakes without any treatment. According to Vivek Deshmuk, Environment Expert at the HMDA, the 
HMWSSB is planning to build another STP with a capacity of 10 to 15 MLD at the Durgam Cheruvu, 
in order to intercept all the sewage that is entering it. But until these plans are realized, a process that 
                                                          
22
 The lakes are Safilguda Lake, Patel Cheruvu, Pedda Cheruvu, Durgam Cheruvu, Langar Houz Pond, Saroor 
Nagar Lake, Mir Alam Tank, Noor Mohammed Kunta. 
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will take several years, the lake will continue to receive untreated water, making the existing STP look 
like the literal drop in the ocean (Interview May 9
th
 2014). The 10 MLD STP at Mir Alam Tank to the 
south of the old city (commissioned in 2007) is also said to have no positive effect in curbing the 
pollution of the adjoining lake (THE TIMES OF INDIA 2010a). A worrying observation regarding these 
STPs is the fact that although many of them are relatively new, the planning and designing of these 
facilities seems to be highly flawed. Figure 3.4 illustrates the state of an aeration tank of a small STP 
next to a nameless pond of roughly 1.5 ha inside Krishna Kanth Park in Yousufguda in August 2012 
and June 2013. In both photos the STP is not functioning and by June 2013 a major part of the 
technical equipment for aeration had actually been dismantled. 
 
 
Figure 3.4: STP at Krishna Kanth Park August 2012 (left side) and June 2013 (right side) 
(Photos by the author) 
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CHAPTER 4: Urban Informality and Water Management 
 
This chapter presents the data on water supply and sanitation within the research areas as these two are 
the major aspects of urban water management. The data highlights the modes of access on different 
levels inside the informal-formal continuum. Due to its importance as a basic need, the first section 
will have a closer look at the supply arrangements in different forms of housing in Hyderabad first and 
then continue with productive activities. The section on sanitation begins with an overview of the 
formal-informal linkages in solid waste management in Hyderabad as it is an essential aspect in the 
sustainable management of resources and therefore has certain repercussions with the water 
management. The description of the disposal of liquid and solid wastes in the different research areas 
follows.  
 
4.1 Fragmented Access – The Nature of Water Supply in Hyderabad 
4.1.1 Housing 
Water supply in residential areas is one of the most basic needs that a functioning government has to 
provide. Chapter 3 has shown from a macro perspective that water supply in Hyderabad is incomplete. 
Here a micro level observation of the water situation in different forms of informal housing is 
presented, in order to compare the level of service provision in a neighborhood of notified slums, a 
cluster of non-notified slums, and several squatter settlements scattered all over the city. Some 
information from middle- and upper-class households will complement the data. Samples of drinking 
water were taken to assess the situation more thoroughly. The questionnaires were not meant to make 
it possible to derive authoritative quantitative data. In some cases however the information from 
interviews was taken in order to estimate certain numbers. 
 
Notified Slums 
Bholakpur ward
23
, shown in Figure 4.1 and 4.2, is located east of the Hussain Sagar and houses around 
40,000 inhabitants (GHMC 2012a). Once a village surrounded by agricultural land, it became a part of 
the expanding city, a process that sped up after independence, when especially Muslims fearing 
attacks in rural areas of the Nizam State fled to Hyderabad. Till today Bholakpur’s predominant 
religion is Islam (Interview Ali Mohammed, Secretary, Skin and Hides Welfare Society Bholakpur, 
October 10
th
 2011).  
           
                                                          
23
 A ward is an administrative unit used for electoral purposes. Ward committees, consisting of elected 
councilors of one or more wards within a municipality, are supposed to represent their units in the municipality 
to increase the participation of the electorate in affairs of the urban body (SACHDEVA 2011:81). 
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            Figure 4.1: Location of Bholakpur                                    Figure 4.2: Photos of Bholakpur 
               (Based on Open Street Map)                                                    (Photos by the author) 
 
Roughly a third of the population lives in twelve officially notified slums, distributed all over the area 
and partly neighboring and merging into each other so that a visual delimitation is not always possible. 
Most of the slums are purely residential, however in central Bholakpur there are many unorganized 
workshops, closer looked at in Chapter 4.1.4. At the fringes Bholakpur has more and more middle-
class apartments coming up and a lot of construction activity is taking place in this densely populated 
and centrally located part of the city. Figure 4.2 gives an impression of this side by side. All the slums 
are of pucca materials, however there is a wide variety in the size and quality of the homes. 
Mohammed Nagar slum on the eastern side is characterized by narrow lanes and huts of often not 
more than one room, whereas the centrally located Bholakpur slums as well as Sidiq Nagar slum are 
better developed and some people have constructed multi-storeyed houses there. Table 4.1 provides a 
list of the slums with information on inhabitants and number of households.  
 
The land in Bholakpur is mostly privately owned by individuals or in the hand of a trust created by the 
workshop owners (see Chapter 6.2.2). Some land was given to members of so called scheduled castes 
and other backward castes. Only for a few parcels the ownership is not clear and due to the fact that it 
is a highly urbanized area there are not many free spaces left so that encroachment or “land grabbing” 
is not an issue (Interview Ali Mohammed, October 10
th
 2011). This means that security of tenure and 
the threat of eviction is not a major worry for the slum dwellers there. The surveys however highlights 
that many houses were rented out to poor people who migrated to the city from rural area. Due to its 
high number of workshops there are many employment opportunities for daily wage laborers and 
many women work as maids in the homes of the area’s upcoming middle class. The income of daily 
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wage laborers is never secure and depends on the availability of work and the ability to work. The 
reported household incomes per month varied, also depending on the number of earning members, 
between 3,000 and 14,000 Rupees, with household sizes of an average of 6 to 7 people in the slums. 
 
Table 4.1: Officially Notified Slums in Bholakpur 
Slum No. of Households Total Population 
Beer Ban Galli 164 926 
Bholakpur (Center) 191 1,030 
Bholakpur (North) 50 245 
Gulshan Nagar 371 1,866 
Indira Nagar 1 459 2,259 
Indira Nagar 2 284 1,578 
Jamiya Masheed 20 100 
Mahatma Nagar 143 649 
Mohammed Nagar 153 733 
Ranga Nagar 312 1,697 
Sanjeevaiah Nagar 98 394 
Sidiq Nagar 223 1,362 
Source: GHMC 2012b 
 
Even in the least developed area of Mohammed Nagar most houses have an individual water supply 
connection in the form of a tap located in front of their house. However one respondent reported not to 
have a tap at all so that she is dependent on getting water from the neighbor’s tap, a highly insecure 
source of water. In other areas (e.g. Indira Nagar) some households still have to rely on PSPs for their 
drinking water needs. Most households complain about the low water pressure and the intermittent 
supply, whose reliability decreases even more during the summer months, when the stretches without 
municipal supply can increase from every second day to supply only once or twice a week. To tackle 
the issue of low pressure many households install low lying pit taps, in order to increase the water 
column. Due to the irregular supply the water has to be stored in plastic barrels of usually 200 l, and 
buckets or steel vessels with a capacity of 15 l. The drums and vessels are positioned inside the house 
or in front of it, depending on the availability of space. In the extreme case that no drinking water is 
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available, the poorest slum dwellers have to walk to the nearby HMWSSB service station, a 20 minute 
distance from central Bholakpur. Here water tankers are refilled, usually giving people the opportunity 
to fill some buckets for free. However in Bholakpur Center slum, which is better developed with 
multi-storeyed buildings, some respondents also called water tankers once in a while and tanks with a 
capacity of 2000 l were installed on some roofs. 
 
The supply situation with municipal water, used for drinking, is worst in those areas served by PSPs. 
Here the consumers have to walk between 5 and 50 m, depending on the location of the tap. Water 
supplied by PSPs is free of charge.
24
 In areas with individual household connections there are 
supposed to be water meters but those generally don’t work, so that households are charged a lump 
sum independent of the amount consumed. The amount charged by the Water Board varies between 
130 and 250 Rupees per month. The sums seem to be chosen arbitrarily without any obvious system. 
Complaints concerning this conduct are usually turned down. Due to the volatility in the supply the 
amount obtained from individual connection varies with the season and is also influenced by the 
location of the house with regard to the main supply lines. Most slum households report that in 
summer they manage to fill between one and two barrels a day, in a household of seven people this 
means a supply of roughly 25 to 50 LPCD.  
 
All slum households have a supplementary source. The precious municipal water from the taps is used 
for drinking and cooking whereas usually the non-potable groundwater is used for other purposes such 
as cleaning and washing. The people in Bholakpur are generally aware of the fact that the groundwater 
is not meant for drinking and cooking however some admit to have used it in the past. In Bholakpur 
there are 36 handpumps, yet some of them are dysfunctional and some run dry in summer. Due to their 
limited depth they only tap the volatile shallow groundwater. In summer, before the arrival of the 
monsoon, around 14 of the handpumps work (Interview Mohammed Chand, JAW, April 25
th
 2012). 
Other houses have managed to install their own electrical groundwater pumps. There also are informal 
neighborhood arrangements, where people who are better-off allow poorer slum dwellers to draw 
water from their electrical pumps. Only one respondent, living in the more affluent center, reported to 
have bought bottled drinking water, which is usually sold in bottles containing 25 l for 20 to 30 
Rupees. This was discontinued due to the high expenses. The existence of two vendors of bottled 
water in central Bholakpur however shows that for those who can afford it, it is an option to purchase 
drinking water. 
 
Following a cholera outbreak in 2009 when sewage water had seeped into the water supply lines (see 
Chapter 5.1.1), the GHMC and the Water Board had to act and the old and leaky water supply 
                                                          
24
 There are financial arrangements between the GHMC and the HMWSSB in order to settle the water bills for 
PSPs. 
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infrastructure, probably in place for 30 to 40 years already, was partly replaced. According to many 
residents the supply situation has improved, however in some areas the water running out of the tap is 
still smelly and colored every few weeks, so that a significant amount of the supplied water is disposed 
of until clear water comes from the tap.
25
 This indicates that the network is still in need of repair. 
Table 4.2 shows the results of water samples taken in Bholakpur. The samples taken from municipal 
supply (individual taps as well as public taps) meant for consumption as well as from groundwater 
handpumps indicate a high bacteriological contamination and increased values for the following trace 
elements: Al, Cu, Fe, Pb and Se (see Table A4.3 in Appendix 4 for the full table). As the samples were 
taken from slum areas as well as from middle-class neighborhoods within Bholakpur this indicates the 
general poor quality of the supply in the area.  
 
Table 4.2: Laboratory Results of the Water Samples from Bholakpur (excerpt) 
Sample Type TDS 
[mg/l] 
Coliform 
Bacteria 
[MPN/100mL] 
Sample Type TDS 
[mg/l] 
Coliform 
Bacteria 
[MPN/100mL] 
BH1 GW 890 11* BH19 GW 16500 0 
BH2 GW 685 0 BB1 GW 904 0 
BH3 GW 698 0 BB2 GW 640 0 
BH4 GW 930 0 BTH1 TW 365 7* 
BH6 GW 798 28* BTH2 TW 370 3* 
BH7 GW 760 0 BTH3 TW 370 0 
BH9 GW 610 11* BTH4 TW 355 7* 
BH10 GW 680 0 BTH5 TW 395 0 
BH12 GW 930 0 BTP1 TW 368 11* 
BH15 GW 3180 28* BTP3 TW 370 0 
BH16 GW 1100 0 BTP4 TW 220 0 
TW = Tap Water, GW = Groundwater 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the BIS 
(2003) are highlighted with blue entries regarding the desirable limit and red entries for the 
permissible limits. Exceedances of the guidelines for drinking-water quality set by the WHO (2011) 
are marked with a “*”. 
 
It would be wrong to establish a connection between the water quality and slums. The HMWSSB 
seems to be aware of the bad water quality in Bholakpur. Tests of tap water for residual chlorine 
indicate the presence of Cl2 exceeding the desirable minimal limit of 0.5 mg/l (BIS 2003) (see Table 
A4.6 in Appendix 4). When asked about the treatment of water, the respondents in Mohammed Nagar 
generally declined, citing their poverty as a reason. In other areas the number of people somehow 
treating their water increased, with boiling being the most popular method but also filtering. The 
means usually applied to filter the water however create doubts of their effectiveness. Some 
households use common strainers for their water, totally inadequate to treat the kind of impurities 
found in the water. Groundwater is not treated as it is not used for drinking. 
                                                          
25
 The taps usually don’t have a valve. When the supply starts the residents have to keep their buckets and hoses 
ready in order to fill their storage vessels. 
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Being located in the center of a quickly growing city Bholakpur is sitting on highly valuable land. “In 
ten years we won’t recognize the area” (Interview Ali Mohammed, October 19th 2011). This quote 
reflects the ongoing construction activity. Some areas still notified as slums might still be 
characterized by dense and busy lanes, but the buildings and construction sites speak of the 
development there. Many families have reached a certain degree of financial security, either by 
running one of the workshops in the area, by sending family members abroad
26
, in order to send home 
remittances, or by obtaining a certain degree of education and formal jobs, e.g. as office clerks in 
banks. This allows them to construct bigger houses, often equipped with overhead tanks and 
groundwater pumps. Other slums in Bholakpur however are still showing signs of economic 
deprivation, usually accommodating daily wage laborers living in rented rooms in the less developed 
slums. The rent is low and the workplaces in the numerous unorganized workshops are located in the 
same neighborhood, a necessary for poor people who cannot travel far. 
 
Non-Notified Slums 
Rasoolpura is known to be Hyderabad’s biggest slum, with a population of roughly 100,000 to 
120,000
27
. It is located north of the Hussain Sagar and falls into the jurisdiction of the Secunderabad 
Cantonment Board and borders the boundary wall of the old airport, which is still used by the 
military.
28
 Figures 4.3 and 4.4 show the location of the Rasoolpura area and give an impression of the 
living conditions. 
 
It comprises four neighborhoods
29
 however as opposed to Bholakpur the area is more uniform and 
there are no visible demarcations between these neighborhoods. It is only residential and most houses 
are single-storeyed buildings of pucca quality. Being located within the Cantonment and close to the 
old airport the land belongs to the SCB and the Airport Authority of India. The Town Planning Unit at 
the GHMC describes the area as “totally unauthorized”, as the buildings came up without any 
permissions (Interview Narendra Rao, Additional City Planner, June 6
th
 2013). Rasoolpura started as a 
squatter settlement 30 to 40 years ago and grew to a considerable size. It is identified as a slum, but 
being located on military land it never got officially notified, as this would have meant to hand out 
pattas to the residents and cede the right to land potentially to be used for an airport expansion or other 
                                                          
26
 Many people from Bholakpur work as laborers in the gulf region. In India migrant remittances through formal 
and informal channels are larger than the country’s earnings from IT exports (WORLD BANK 2013:5). 
27
 An exact number is not known. Rasoolpura consists of three wards and each ward generally houses 30 to 40 
thousand people. 
28
 In 2008 the civil aviation operations were shifted to the new international airport at Shamshabad, a quickly 
urbanizing village to the south of the city, which got incorporated into the GHMC area with the expansion in 
September 2013. 
29
 The neighborhoods are: Anna Nagar, Arjun Nagar, CB Nagar and Krishna Nagar 
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uses. As of now, none of the residents in Rasoolpura has pattas and there have never been any attempts 
to notify the slum (Group discussion, Rakshana
30
, November 21
st
 2012).  
 
 
       Figure 4.3: Location of Rasoolpura                              Figure 4.4: Photos of Rasoolpura 
               (Based on Open Street Map)                                          (Photos by the author) 
 
The households in Rasoolpura report incomes between 6000 and 12,000 Rupees per month, with an 
average household size of 6 people. The incomes are variable as many residents work as daily wage 
laborers or other professions without a steady income, e.g. rikshaw drivers, tailors, plumbers or 
craftsmen. Most of the people report to have a workplace within a distance of 5 km. The people who 
have constructed their huts in Rasoolpura are aware of the fact that it is government land and they 
don’t own any documentation that they are living there. Only a few families interviewed said they 
were living in their hut on a rental agreement. Whether the house is owned or rented out, the residents 
of Rasoolpura don’t have any official security of tenure, however there are other forms of 
acknowledging the people’s place of residence. According to Rakshana everyone old enough has a 
voter ID which entitles the holder to participate in elections and a ration card, which allows poor 
households to purchase basic supplies such as flour and sugar from certain shops subsidized by the 
government. 
 
During the time of conducting research in Rasoolpura between May 2012 and February 2013 the area 
has proven to be highly dynamic with regard to water management. Having come into existence 
informally and without any planning the SCB never laid a comprehensive basic infrastructure. This 
becomes evident with a look at the roads, many of which are not yet fortified. In May 2012 around 
                                                          
30
 Rakshana is a community based organization (CBO) run by women from the settlement. 
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half of the people asked, reported to depend on water tankers, especially in the centrally located 
houses. The SCB sends three to six tankers per day to Rasoolpura, varying with the season. Streets 
depending on this mode of supply receive tanker water once or twice a week. The tankers are owned 
by the SCB itself (Interview Superintendent Water Works SCB, November 23
rd
 2012). Although the 
water is basically free, the people receiving the water are expected to tip the tanker driver with ten 
Rupees every time he comes. There also are individual water supply lines to around 4,000 of the 
20,000 houses in Rasoolpura, which often are shared between two or three households. These were 
installed by an NGO several years ago and theoretically could cover around two thirds of the 
population. In May 2012 many of these taps were dysfunctional as the SCB did supply only little 
water with a very low pressure, making the installation of pit taps necessary. 
 
By the end of 2012 Rakshana reported a considerable improvement of the water supply situation. All 
the areas covered by taps receive tap water now and the number of tankers coming to Rasoolpura has 
decreased due to the improved situation. “Tap water has become the standard since August 2012” 
(Group discussion Rakshana, November 28
th
 2012). Although there are still worries about the summer 
and if the tap water supply can be held up. The water distributed through the lines usually comes every 
alternate day for around one hour, although there still seem to exist large disparities regarding the 
supply timings. Areas located closer to the SCB’s overhead tanks have a more stable supply, whereas 
other areas receive water sometimes only once a week and roughly 600 households still depend on 
tanker water exclusively. As the families have to share their taps and the supplied amount is very 
restricted, fights and quarrels over water occur on a daily basis. At the time of conducting research the 
SCB was not charging the residents for the supplied water. Like in Bholakpur the bad supply situation 
makes it necessary for people to store water in barrels and buckets. 
 
As the municipal drinking water is very restricted, in Rasoolpura groundwater serves as an essential 
alternative source for household chores too. The coverage of the area with government handpumps is 
very low and there are only two to be found in the slum. Therefore private borewells are very 
common. Obtaining official permissions for these would be impossible due to the administrative status 
of the land, so they are built informally in general. The high cost of installing an electrical pump has 
many households join their financial resources so that four or five households often share one 
groundwater pump. There also is a large informal water market for families not having access to 
groundwater. These can purchase buckets of borewell water for two Rupees for approximately 50 l. 
Some households state that this can sum up to 400 Rupees per month. It has to be kept in mind that 
this is groundwater generally not meant for drinking. 
 
Despite the improvements in the supply situation drinking water is still scarce and especially in the dry 
months the supply is low. In case of a prolonged shortage the women proof to be the ones responsible 
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for ensuring water availability. Despite being unauthorized Rasoolpura makes up around half of the 
population of the SCB and the water supply situation highlights the dynamics and tensions between 
politics and the administration. With its considerable population the different parties operating in the 
slum are interested in securing votes. According to Rakshana each political party has its own “army” 
in Rasoolpura. Each ward’s elected councilor has a group of community leaders or “slum lords” under 
him. These are not elected but enjoy a certain degree of respect and influence due to their political 
patronage and their long-established ties inside the slum. In case of a water scarcity around 20 women 
join hands and approach these community leaders so that he puts pressure on the SCB and mediates 
and arranges the supply of more water. The other option for the women is to directly address the 
councilor so that he sends one of the leaders to the SCB. In extreme cases the women have to go 
directly to the SCB and ask for more water. Depending on the way the SCB is approached, usually 
within one and three days water will be delivered. The quickest way is to go directly to the SCB’s 
commissioner.  
 
When the piped water supply was extended, some people worried about the quality, as the lines had 
already been laid years ago and were lying idle for a long time. However the general perception is that 
the water supplied through the pipelines is better than the tanker water. Around a fifth of the 
households reported that their water sometimes smells and is colored, what they attribute to the 
intermittent supply and leakages into the supply lines. Like in Bholakpur some of the supplied water 
has to be disposed of in this case. Around two thirds of the households are satisfied with the drinking 
water quality but many are aware of the fact that having to store the water in barrels and buckets for 
several days has a negative effect on its quality. It seems to be common to use cloth to filter the water. 
This is understandable considering the fact that often larvae of flies and mosquitos spread quickly in 
the stored water. However, it is a stark reminder of the inadequacy of the water supply situation in 
general. Table 4.3 contains the results of random samples of groundwater and municipal supply taken 
from tankers and a tap, which feature bacteriological contaminations in freshly supplied water as well 
as in water which was stored for one or two days (see Table A4.7 in Appendix 4 for the full table). 
 
Table 4.3: Laboratory Results of the Water Samples from Rasoolpura, IHS (excerpt) 
Sample Type TDS [mg/l] Coliform Bacteria E. Coli 
RH1 GW 909 Absent Absent 
RB1 GW 954 Present* Present* 
RTH1 TW (stored for 1 day) not tested Present* Absent 
RT1 WT not tested Present* Absent 
RT2 WT (stored for 2 days) not tested Absent Absent 
TW = Tap Water, GW = Groundwater, WT = Water Tanker 
All samples were analysed by the external laboratory IHS. 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the BIS 
(2003) are highlighted by blue entries regarding the desirable limit and red entries for the permissible 
limits. Exceedances of the guidelines for drinking-water quality set by the WHO (2011) are marked 
with a “*”. 
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Most buildings in Rasoolpura are still single-storeyed, but like in Bholakpur it can be observed that 
more and more houses are constructed with two or even three levels, evidence of the prosperity some 
people have obtained. Despite having no legal claim on the land and despite the fact that there are no 
building and zoning regulations, the builders of these new houses are confident enough to invest large 
amounts of money. This stresses Rasoolpura’s political importance, which might give it a kind of 
insurance against being demolished. It has established itself as a vibrant neighborhood, however due to 
its central location between Hyderabad and Secunderabad and the lack of official security of tenure the 
residents will never be totally sure of what future developments might bring. Among the people there 
are rumors that the new Hyderabad Metro Rail, an overground public mass transport system currently 
under construction, could run through Rasoolpura with the effect that some houses would have to be 
removed and some portion of land would be handed over to the private developer of the metro project. 
Without any legal claims on the land it could proof to be difficult to protest against evictions so that 
the ones affected would have to rely on their political weight once more. 
 
Squatter Settlements 
For the research of squatters several settlements distributed all over the city were selected as there is a 
wide variety in size and location. Figures 4.5 and 4.6 provide the location of four squatters which were 
visited and give an impression of the housing conditions. The settlements vary widely in their age and 
history. Some have only been existing for a few months, whereas in other areas people were stating to 
have been living there for 10 to 15 years, however admitting to have been shifted and evicted, so that 
it wasn’t always possible to distinguish how long the current houses in a settlement have been 
standing. Two of the settlements initially visited in May 2011 were found to have disappeared a year 
later, i.e. Madhapur and Musi. The settlements at the Musi, in Madhapur, and Tarnaka are 
(respectively were) home to 10 to 30 households. The settlement at Ramanthapuram Cheruvu is larger 
and more spread out. 
 
The houses are built of katcha materials and the most common ones were corrugated metal sheets and 
plastic tarpaulins. None of the residents had any security of tenure, which can be attributed to different 
facts. In Habsiguda many settlements have come up on empty plots of land within the FTL of the 
Ramanthapuram Cheruvu, a little lake, which has been encroached on, whereas the squatters at the 
River Musi are located on the riverbed. This makes it impossible for the squatters to have their 
settlement be approved of by the administration, as they are located on ecologically sensitive land 
prone to flooding, where no construction is allowed. Cynically some squatters at the Musi have to pay 
up to 1000 Rupees per month as a “rent” for their huts. Money that probably ends up in the pockets of 
the collecting official. The settlement in Madhapur is a temporal camp for construction workers next 
to the Durgam Cheruvu lake. Therefore the contractor tolerates the existence of a settlement on his 
land close to the construction site, but evicts the powerless laborers when the construction is 
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completed. Only the settlement in Tarnaka seems to have reached a certain degree of security 
evidenced by the fact that many of its residents have been staying there for over ten years and that 
people started to reinforce their houses with stones, a construction type called semi-pucca. Also the 
water supply situation showed some differences to the other squatters. However none of the residents 
in the squatter settlements has any sort of security of tenure. 
             
 
              Figure 4.5: Location of the Squatters                             Figure 4.6: Photos of the Squatters 
                     (Based on Open Street Map)                                                (Photos by the author) 
 
The squatter located at the Musi is a small settlement of waste pickers (for more details on the waste 
management in Hyderabad see Chapter 4.2.1) with around 15 households of four to five members. 
Despite being offered alternative accommodation in resettlement colonies at the urban fringe, the 
people living here prefer to stay in the uncertain conditions they live in now, as their business, 
collecting and sorting waste, is dependent on their central location and travelling from the fringe to the 
city would be too expensive. The monthly household income varied widely between 4,000 and 10,000 
Rupees. The people here have faced evictions before and the residents were evicted again between 
May 2011 and May 2013. The construction workers in Madhapur earn 9000 Rupees per month for 
their families of three to four. At the Ramanthapuram Cheruvu most of the men work as daily wage 
laborers on construction sites, whereas women are often employed as domestic helps in the 
surrounding middle-class households. This could also be observed in Tarnaka, as the settlement had 
come up on a plot of empty land which is surrounded by apartments for the middle class. In Tarnaka 
many men work as auto-rikshaw drivers, earning around 8000 Rupees a month.
31
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 Many auto-rikshaw drivers don’t own their vehicle, but have to rent it on a daily basis.  
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The residents in squatter settlements have different arrangements to secure their water supply, as there 
is no official supply from the side of the municipality or the water utility. Being located in the old city 
the people living by the River Musi walk into one of the adjacent neighborhoods or to a nearby 
temple, to make use of the PSPs there. There they get water every second day, however the distance to 
the closest PSP is around 1 km in this case. Carrying the buckets and queuing, often a task carried out 
by children, takes a lot of time and is a physical burden. At the construction site in Madhapur the 
contractor is responsible for providing water, usually by setting up an access point comparable to a 
PSP at the construction site or in the labor camp. In Habsiguda around two thirds of the households 
reported to get their water from the neighboring middle-class households, an arrangement that is often 
negotiated through the women working as domestic helps, which receive a part of their payment in the 
form of water. This is a highly insecure mode of supply, as the squatters depend on the benevolence of 
their better off neighbors. If the supply through this informal arrangement is not sufficient, the people 
have to get to the next HMWSSB service station. In this case auto-rikshaw drivers have an advantage 
in transporting the heavy buckets.  Only in Tarnaka the situation slightly differs, as a water tanker sent 
by the HMWSSB reaches the settlement regularly and allows the residents to fill their storage vessels. 
The people have been living there for more than ten years and still don’t have any access to piped 
water, but the fact that municipal water is supplied, hints at a certain degree of tolerance. 
 
It is difficult to assess the average daily availability of water, but due to the fact that the access points 
are often located far away and the storage facilities are usually much smaller in size than in more 
established slums, around half the people interviewed have less than 20 LPCD from primary sources 
used for drinking and cooking. The remaining ones are estimated to have between 20 and 60 l. The 
scarce supply makes supplementary sources necessary. In the residential areas along the Musi there are 
handpumps tapping the groundwater or electrical borewells run by small businesses. In Madhapur 
right next to the settlement a private tanker operator has its groundwater pump so that people could be 
observed filling their buckets there. Similar arrangements prevail in the other squatters, either a 
handpump is located somewhere in the vicinity or water is obtained from an electrical borewell 
belonging to a business or more affluent households in the neighborhood of the squatter. 
 
None of the squatters said to filter the water before consuming it and the municipal water from PSPs, 
tankers and households was generally thought to be of an acceptable quality. The laboratory analysis 
of the drinking water from each settlement however show that the water consumed doesn’t fulfill the 
Indian Drinking Water Standards. Five samples taken from the storage buckets in the settlements all 
show bacteriological contamination, in four of the samples E. Coli is present. As some samples were 
taken from the storage vessels the people keep in and in front of their houses, it is impossible to tell 
the exact time of contamination, whether the supplied water already was contaminated or if storing it 
in buckets had led to the deterioration in quality. What is important however is the fact that the water 
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the squatters have to drink is not fit for drinking. Table 4.4 features the results of the laboratory 
analysis of several types of water from different squatter settlements (see Tables A4.8 and A4.9 in 
Appendix 4 for the full tables) 
. 
Table 4.4: Laboratory Results of the Water Samples from Squatter Settlements, IHS (excerpt) 
Sample Type Coliform Bacteria E. Coli 
MB1 GW Present* Present* 
MB2 GW Present* Present* 
MB3 GW Present* Present* 
MTP1 TW Present* Present* 
TH1 GW Absent Absent 
TT1 WT Present* Present* 
MaB1 GW Absent Absent 
MaTP TW Present* Absent 
CTP1 TW Absent Absent 
CTP2 TW Present* Present* 
TW = Tap Water, GW = Groundwater, WT = Water Tanker 
All samples were analysed by the external laboratory IHS. 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by 
the BIS (2003) are highlighted by blue entries regarding the desirable limit and red entries for 
the permissible limits. Exceedances of the guidelines for drinking-water quality set by the 
WHO (2011) are marked with a “*”. 
 
Squatters can be found everywhere in Hyderabad especially in the newer parts of the town, where a lot 
of construction activity is going on, but also in central areas on terrain usually not fit for human 
habitation. As the city is continuing to grow and construction sites are mushrooming, the housing 
crisis for the poor urban working class is not anywhere close to be solved. Unauthorized squatter 
settlements will continue to mold the cityscape and in them their residents will face a bleak water 
supply situation as long as the government doesn’t step in. 
 
4.1.2 Statistical Data Evaluation of the Process “Housing” 
In total 129 questionnaires could be collected in different forms of informal housing. Due to the low 
number of questionnaires the received results cannot be assumed to be representative of the whole 
population residing in these settlements, but they allow the establishment of certain trends. Particular 
numbers concerning the water supply and consumption patterns were already mentioned in the 
correspondent paragraphs. The following figures are meant to allow a comparison of the water supply 
and sanitation situation in different forms of informal housing. Figure 4.7 compares the different ways 
of access to municipal water supply, i.e. water generally assumed to be potable and of higher quality 
than groundwater, for notified slums, non-notified slums, and squatter settlements. The comparison 
highlights the stark differences. Whereas the situation in notified slums is relatively good, squatters 
often depend on unsecure sources, such as water from other households. As the group discussions in 
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Rasoolpura have pointed out, the percentage of people depending on tanker water in the non-notified 
slums might even have shrunk further. 
 
 
Figure 4.7: Water Supply in Different Types of Informal Housing 
 
The access to groundwater in different types of informal housing is exhibited in Figure 4.8. Here to the 
differences between notified, non-notified, and squatter settlements are apparent too.  
 
 
Figure 4.8: Access to Groundwater in Different Types of Informal Housing 
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Whereas the wealthier residents of notified slums mostly can avail of private borewells, the people in 
squatter settlements have to rely on handpumps and neighborhood deals. In non-notified slums the 
number of private borewells is much lower than in the notified ones, but shared borewells still mean 
more convenience than the use of handpumps and collecting groundwater in neighboring households.  
 
Figure 4.9 shows the stark contrasts between the access to sanitation in slums and squatters. The 
coverage of individual toilets is even higher in non-notified slums than in notified slums due to the 
lack of provision of community or shared facilities in these settlements. A big majority of squatters 
has to defacate in the open, which illustrates the bleak sanitary conditions they have to live in. 
 
 
Figure 4.9: Sanitation in Different Types of Informal Housing 
 
Water Quality Perception 
Where people have the choice, tap water is usually the preferred option for drinking, cooking, and 
washing food, whereas other household chores such as cleaning the household, cleaning dishes, 
washing the laundry and personal hygiene are often also done with groundwater, especially if the 
access to tap water is restricted. In Bholakpur the respondents were asked more specifically about their 
personal perception with regard to tap water and groundwater. Figure 4.10 summarizes the results for 
tap water and shows that half of the respondents indicates to be satisfied with the quality and describes 
it as good or suitable for drinking purposes. Still, more than one third states that the quality is not 
sufficient. The perception about the groundwater is even worse as can be seen in Figure 4.11. A 
significant part of the respondents complains about the smell of the groundwater. 
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Figure 4.10: Perception of Tap Water Quality 
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Figure 4.11: Perception of Groundwater Quality 
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4.1.3 Own Account Workers 
To see the modes of supply of own account workers, who generally are considered to be one of the 
most prominent and typical aspect of the informal economy and belong to what traditionally has been 
described as the “informal sector”, two professions were chosen which both are dependent on the 
availability of water. Streetfood vendors are a subcategory of the famous street vendors, which can be 
seen in every Indian city.  Like the washermen, called dhobis, they offer important services to the 
people of Hyderabad. 
 
Streetfood Vendors 
Street vendors selling everything from vegetables and fruits, clothes, books, toys and electronic items 
are an indispensable occurrence on Indian streets. The Ministry of Housing & Urban Poverty 
Alleviation defines street vendor as “a person who offers goods or services for sale to the public in a 
street without having a permanent built-up structure” (MHUPA 2009:4). They bring goods to the 
consumers at affordable prices and therefore are an essential source to fulfill daily needs, especially 
for poorer sections of the society who cannot travel far. Street vendors are mobile, which means they 
don’t have a permanent structure and often operate from pushcarts. While some vendors are constantly 
moving in search of customers, it is also very common to see them conducting their business from the 
same spot every day without actually moving. However, street vendors usually don’t have any legal 
claim to the spot where they are vending from (BHOWMIK 2010:6). 
 
Streetfood vendors sell prepared food items such as snacks, beverages and tea or coffee at affordable 
prices but the quality of the food sold is often looked at suspiciously by the better off due to hygienic 
concerns. There are a few studies by the National Institute of Nutrition in Hyderabad which deal with 
the presence of unpermitted colors, food-borne diseases and pathogenic organisms in streetfood (see 
for example: SUDERSHAN ET AL. 2009; WAGHRAY ET AL. 2008; WAGHRAY/BHAT 2001) but no study 
has been conducted on how streetfood vendors in Hyderabad get the water which they need for their 
business and which is essential in preparing the food and keeping a certain level of hygiene. In 
Hyderabad there are around 18,000 streetfood vendors (THE HINDU 2013f), who sell at busy and 
highly frequently places.  
 
The vendors operate informally. The Central Government of India in Delhi had drafted a law 
providing guidelines in 2009 for the protection and formalization of the vendors, the Street Vendors 
(Protection of Livelihood and Regulation of Vending) Bill, which stipulates the registration of vendors 
by handing out licenses and asks for vending zones where the vendors can offer their goods without 
having to fear harassment and eviction by the local authorities. The Bill also suggests the provision of 
a basic infrastructure for the zones where street vending shall be allowed, i.e. the supply of piped 
water and access to sanitation facilities for the vendors. This law was sent to the state governments in 
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2011 so that each one could pass it after making minor adjustments to the specific needs of the state. 
Andhra Pradesh has not yet enacted the law, despite it being ready since mid-2011 (Interview Leslie 
Ernest, RCUES, February 16
th
 2012). According to Laxman Yadav of Ekhta Food Path Vendors 
Association in Hyderabad, the GHMC has selectively only implemented a few aspects of the bill by 
introducing a zoning system. This system groups the city’s streets into three zones: green, where 
vending is permitted constantly, yellow, where vending is only permitted at certain times, and red, 
where vending is continuously banned. The vendors don’t accept this system as especially the 
important “natural markets” where a lot of people pass and which have always been traditional 
vending zones, are declared to be red zones by the administration (Interview Laxman Yadav, February 
14
th
 2012). Although the AP High Court had also given orders to survey the vendors and hand out ID 
cards Laxman Yadav says that the number of ID card which were finally issued was very low and that 
the cards didn’t create any benefits, as they were just handed out in order to show the High Court that 
some action had been taken. Hence, the vendors still act in an informal space. The Supreme Court of 
India explicitly granted the vendors’ right to livelihood (BHOWMIK 2010:6) however there is no law on 
the ground which regulates and protects their activities and interests. 
 
The case study area for streetfood selected in Hyderabad is Sanjeevah Reddy Nagar (SR Nagar), a 
middle class neighborhood, where many multi-storeyed apartment buildings have come up within the 
last ten years. Apart from being a densely populated residential area in SR Nagar training institutes 
offering computer courses and coaching for the Joint Entrance Examination (JEE)
32
 have 
mushroomed. Figures 4.12 and 4.13 show the research area which is located to the north-west of 
Hussain Sagar and streetfood vendors which are a typical sight in the area, where the large amount of 
students, who live in hostels for boys and girls, create a high demand for affordable and ready-to-eat 
food. Of the interviewed vendors none reported to have a license or another sort of ID. Most of them 
don’t sell from the main road itself but from roads perpendicular to the main road. Around a fourth of 
the vendors sell fruit juices made from fresh fruits, such as watermelon, papaya, and mango, which are 
processed by a mixer. Sugarcane juice obtained by processing the fresh sugarcane in a squeezing 
machine is a common sight in Indian roads too. Another fourth of the vendors are selling hot 
beverages, mainly tea prepared with milk and sugar. The most popular food item is chat, a term which 
comprises typical Indian snacks like fried potato patties and pani puri, a small and crispy wheat flour 
bread, stuffed with potato and dipped into spiced water immediately before being eaten.
33
 Apart from 
that there are several deep fried snacks, Chinese fried rice and noodles and sweet items such as kulfi 
(Indian ice cream) and milk shakes. Street vendors offering unprocessed fruits and vegetables can be 
found in SR Nagar too, however they were not part of the study, as their goods are usually not 
consumed on the spot. 
                                                          
32
 The JEE is a test everyone who wants to study at one of the prestigious Indian Institutes of Technology (IIT) 
has to pass, leading to a business surrounding the preparation for this examination. 
33
 Paani is Hindi for water. 
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The streetfood vendors need water for several uses. All of them use it to clean their stalls and washing 
their hands from time to time. More critical is the water needed for the preparation of the products. 
Most stalls which offer food items also provide water for the customers to drink for free, often through 
some sort of water dispenser or just by placing small, refillable bottles next to the stall. Dishwashing is 
not very common, as most vendors nowadays offer their products in disposable plates and cups made 
from plastic or paper. Some also place a sheet of paper on a plate, so when the customer has finished, 
the paper is disposed of, whereas the plate can be used again. Only a few fruit juice vendors give the 
option to drink from a glass mug, which then is rinsed in a bucket of water before being used again. 
Products for whose preparation water is necessary are fruit juices, where it is often mixed into the pure 
juice, tea and coffee, and for the spiced water in pani puri. 
 
 
       Figure 4.12: Research Area Streetfood                Figure 4.13: Photos of Streetfood Vendors 
                (Based on Open Street Map)                                         (Photos by the author) 
 
Apart from two exceptions all the streetfood vendors only have one source of water used for their 
several needs. This is different from the water supply arrangements found in most households, where 
alternative sources supplement the municipal water supply. All vendors who need water for their 
preparations or offer water to drink at the side use tap water. Half of those bring it from home. Some 
vendors live in a slum roughly half a kilometer away from the SR Nagar main road or stay in little 
quarters attached to the apartment complexes in the area where they have access to tap water. Other 
vendors who bring the water from their home but reported to live in distances of up to 5 km from their 
actual vending spot use auto-rikshaws to transport it. Depending on the housing arrangements they 
have to pay water bills or their rental agreements include the costs of water supply. Another way to 
access municipal water is through the HMWSSB service station located in the area. Here municipal 
water tankers are filled, which gives the vendors an opportunity to fill their storage vessels free of 
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cost. One more method of accessing free tap water is through a public tap found in SR Nagar. Only 
few vendors resort to this way of obtaining water, as the alternate supply means that water is only 
available on a very restricted time every day and being a middle class neighborhood the coverage with 
PSPs is very low. 
 
One in five vendors reported to have struck some sort of informal neighborhood deal in order to secure 
the stall’s supply with tap water. Two vendors operating in front of a boys’ hostel said, they could get 
water from there, whereas another one mentioned his brother who worked in a shop at the main road 
and from where he could always get fresh water. The centrally located community hall also provides 
water to some vendors. The owner of a chat stall said he knew the watchman of the opposite 
residential complex and in exchange for some food he would receive water from there. One female 
vendor reported that she got water from the building next to her vending spot earlier, but due to the 
general water scarcity faced in Hyderabad, this arrangement was not continued forcing her to bring the 
water from home now. 
 
Only one owner of a tea stall buys bottled drinking water, usually available in cans of 20 l, to prepare 
tea. According to him he has regular customers who prefer bottled water. For cleaning his stall and 
washing his hands he uses tap water. Only two vendors admitted to use borewell water, however 
stressing that it is not used for the preparation of food. As the apartment complexes in SR Nagar are 
usually equipped with groundwater pumps, the vendors using borewell water get it through 
neighborhood deals from these complexes. An alternate form of water often added to fruit juices is ice. 
This is bought in blocks from little factories in the area and is delivered by auto-rikshaw or bicycle. 
Drinking water is supposedly used in the production process although this claim could not be verified. 
 
The water demand of the stalls varies with the type of food offered and the size of the stall. Some 
vendors of fruit juices who only added ice and no water to their products don’t need more than 10 to 
20 l per day to keep their stall and their hands clean. Tea and chat stalls in general need between 50 to 
100 l a day. One tea stall located on the main road however reported to use five drums with a capacity 
of 50 l each every day. The water is stored in different vessels. Usually an open plastic bucket is used 
for dishwashing and cleaning. Cans and drums of different sizes and materials, either plastic or metal, 
but in most cases with a lid, are meant for the water used in the preparation of food or the direct 
consumption by the customer. At many stalls several persons work, so if a vessel needs to be refilled 
during the day, some vendors send a family member or colleague to take care of that or they go 
themselves and ask others to keep an eye at the stall. The vendors have different degrees of mobility 
and most stalls cannot be moved during operational hours. Only the very mobile vendors, who 
constantly roam around in search of customers, can fill their buckets on the go. One sugarcane juice 
vendor stated to just leave his stall alone in case he has to refill his bucket. 
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None of the vendors stated that any customer had ever complained about the quality of their food and 
the water offered for drinking. This reply could be expected, as any other answer would be possibly 
damaging to the own business. At one fruit juice stall the vendor hinted at the chlorine smell of the tap 
water, which is considered to be a sign of potability. A few vendors were also apprehensive about 
answering the questions, as they feared official implications, although from the beginning of the 
interview it was made clear that there is no connection to the GHMC food inspectors or the Traffic 
Police dealt with in more detail in Chapter 5.1.5. Figure 4.14 shows the type of surveyed streetfood 
stalls in SR Nagar as well as their observed frequency. The red frame indicates products containing 
water that is directly consumed without previous heating. 
 
 
Figure 4.14: Types and Distribution of Surveyed Streetfood Stalls 
 
To assess the quality of the water used in the preparation of food or given to the customers as drinking 
water, five random samples were taken at different stalls in SR Nagar. Table 4.5 highlights the 
microbiological contaminations found in these samples (see Table A4.10 in Appendix 4 for the full 
table). Three of them were microbiologically unsatisfactory, two even containing E. Coli, an indicator 
for fecal contamination. Only two samples were considered to be fit for drinking.  
 
Table 4.5: Laboratory Results of the Water Samples from the Process “Streetfood”, IHS (excerpt) 
Sample F1 F2 F3 F4 F5 
Coliform Bacteria Absent Present* Present* Present* Absent 
E. Coli Absent Present* Present* Absent Absent 
All samples were analysed by the external laboratory IHS. 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the BIS 
(2003) are highlighted by blue entries regarding the desirable limit and red entries for the permissible 
limits. Exceedances of the guidelines for drinking-water quality set by the WHO (2011) are marked 
with a “*”. 
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Of the three unsatisfactory samples two were used either for the direct consumption or for preparing 
the spiced water for pani puri. As this is not heated, the microbiological contamination will end up in 
the food. The other unsatisfactory sample was taken from a tea stall. The boiling of the water here will 
have a remedial effect and can be seen as a way of treating the water before consumption. As the water 
samples were taken from the stalls and how the customers receive them, it is not possible to assess, if 
the water might have been already contaminated at the time of delivery through the tap or if the 
handling of the water after collection led to it. In either case, the latter leads to a deterioration of the 
water quality, as hands, usually not washed with soap, are regularly dipped into the water, there are no 
means to check how often the storage vessels themselves are cleaned and the direct exposition to 
sunlight and heat on the street aggravates the bacterial and microbiological growth. One satisfactory 
sample was taken from a closeable vessel to which the vendor regularly adds blocks of ice thereby 
possibly mitigating the microbiological contamination.  
 
Dhobis 
The washermen represent an old profession, traditionally based on caste, found in all big Indian cities. 
Like streetfood vendors they are own-account workers not employed by anybody and always 
depending on their workforce, in order to survive, as there are no social security systems to protect 
them. Interestingly, I didn’t manage to find any publication about the dhobis of Hyderabad and 
compared to other informal processes them being mentioned in newspapers happens rarely. In order to 
get an idea of the working conditions and the water supply situation of the dhobis in Hyderabad, six 
dhobi ghats, as their places of work are traditionally called, were visited, in order to conduct group 
discussions with the washermen there. Ghats are steps leading to a water body. This expression 
commemorates the times when the washing of clothes and textiles actually happened in a river or lake. 
Figure 4.15 marks the locations of the visited ghats in Hyderabad. 
 
Nowadays the dhobi ghats usually consist of several cement tubs connected to a water source, in order 
to fill them with water, as can be seen in Figure 4.16. The visited ghats vary in size. At the largest one 
in Gandhi Nagar 110 dhobis work, Nagarjuna Circle, Sanjeevaiah Park, and Imliban Park have 30 
active dhobis each, whereas Krishna Kant Park and Dhobi Galli are smaller, with 15 dhobis working 
there.
34
 All the dhobis using one ghat form an association, presenting an example of self-organization, 
which the traditional “informal sector” is often denied of in general opinion. Only the members of an 
association have access to their respective washing facilities and in some cases the premises are only 
accessible by key. At some ghats the dhobis reported to work in shifts, in case the number of wash 
basins, or washing “stones” as they were called by the interviewees, is not enough for everyone to 
                                                          
34
 The names for the ghats are not official but were given by the author and refer to the landmark they are located 
to closest.   
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work simultaneously. The service of the dhobis usually includes the collection of the clothes, the 
washing, as well as ironing and returning them. 
        
   
         Figure 4.15: Location of Dhobi Ghats                             Figure 4.16: Photos of Dhobi Ghats 
                (Based on Open Street Map)                                                 (Photos by the author) 
 
The existing washing structures are only 10 to 20 years old, however the washermen state that at some 
places like Imliban Park, located in proximity to the historical old city, washing started around 70 
years ago and their ancestors already performed the same profession. None of the dhobis reports to 
have any sort of license or paying taxes. They are self-employed, but the washing structures are 
located on government land and were built with the help of the then ruling Telugu Desam Party 
(TDP)
35
, which highlights their political patronage. The dhobis have turnovers between 10,000 to 
15,000 Rupees a months, of which around half has to be spent on running costs, such as detergents, 
electricity bills, and compensation money in case they damage garments during  the washing process. 
Most of the dhobis agree to have noticed a certain downswing in business, which they attribute to 
washing machines becoming increasingly common in middle-class households. For many dhobis 
commercial customers are most important, e.g. hotels and restaurants, hospitals, beauty parlors, and 
function halls, which can be found all over the city and where many Indians celebrate their weddings. 
 
All the dhobi ghats are equipped with electrical pumps and groundwater is the main source of water 
for the washing process. All the structures are located in proximity to a water body. Sanjeevaiah Park 
and Gandhi Nagar are close to the Hussain Sagar, Imliban Park and Dhobi Galli at the River Musi and 
the ones at Krishna Kant Park and Nagarjuca Circle are situated close to small lakes. According to the 
dhobis the groundwater levels are high due to their proximity to water bodies so that even in the dry 
                                                          
35
 The TDP is a regional party of AP which governed the state between 1994 and 2004. Since 2004 the Indian 
National Congress Party has been in power. New state elections are due in 2014. 
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season the borewells always yield enough water. The only exception is the one at Krishna Kant Park. 
Here the washermen reported a decrease in the groundwater yield in summer. A problem that affects 
the water supply however are power cuts. These are most common in the dry season when a lot of 
electricity is allocated to farmers in rural areas who also operate electrical groundwater pumps. As the 
power cuts are usually announced and have fixed timings
36
, the dhobis try to run the pumps as long as 
there is electricity in order to store water inside their tubs.  
 
At two ghats apart from groundwater sometimes tankers are called in times of recurrent power cuts. In 
the dry season this has to be done two to three times a month, so that work doesn’t have to be stopped 
due to a shortage in water. The tankers charge 500 to 600 Rupees per trip. The electricity bills are 
shared among the members of the association, which results in monthly electricity bills of 100 to 150 
Rupees per head. Some associations negotiated a discount on electricity with the GHMC. These range 
between 25 and 50%. Increasing power costs are a worry of the washermen. The dhobis at Sanjeevaiah 
Park reported a problem due to the geology of their area. They had to shift their groundwater pump 
five times till finding a spot in the granitic ground which yields sufficient water. Due to this they were 
dependent on water tankers for one and a half years. 
 
Most of the dhobis say that the groundwater they get is sufficient for washing clothes, however not 
being potable. Only at Krishna Kant Park the water was said to be “sweet” and the interviewees 
admitted to drink it. At all the other locations the water is very salty and along the River Musi 
sometimes also colored. The dhobis state that due to the water quality they have to use a high amount 
of detergents. Tanker water is less damaging to the clothes, but due to its high costs there are no plans 
to replace groundwater as the primary source. Three water samples were taken at different washing 
sites (see Table 4.11 in the Appendix 4) and none reached potable quality, either due to 
microbiological contamination or very high values of electrical conductivity, supporting the dhobis’ 
claim about the salty taste of the groundwater. As the water is not used for drinking purposes however, 
these results are more interesting for the discussion on groundwater quality in Chapter 5. 
 
4.1.4 The “Unorganized Sector” 
Apart from own-account workers the so called “unorganized sector” is another section typically 
associated with the traditional “informal sector”. These workshops are often family run and hire 
unprotected wage labor. The case study area to investigate the water supply and sanitation situation of 
the unorganized sector is Bholakpur, already described earlier in this chapter as a location of several 
notified slums. After a large numbers of Muslims had settled in the area after Independence, it 
developed into a busy industrial area, then still at the periphery of the city. One of the oldest 
                                                          
36
 During the time of doing research the summer powercuts usually were of two to four hours a day. Two hours 
in the morning and /or two hours in the afternoon. 
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businesses still operating in Bholakpur are skin traders, who buy skins and hides from slaughterhouses 
in the Hyderabad region, preserve them by adding salt and sell them to tanneries. The skin traders are 
a remainder of the tanning industry once located in Bholakpur. In the past five tanneries were located 
in the area employing up to 5,000 people producing leather by chrome tanning (Interview Hussain 
Azad, former tannery employee, May 8
th
 2012). The tanneries however were closed down between 
2003 and 2004 officially due to the pollution they caused in an area which had become predominantly 
residential (Interview Baqar Hassan, tannery owner, May 4
th
 2012). The tannery owners were given 
land outside the city to start new units there, with a Common Effluent Treatment Plant (CETP) for the 
waste water, but none of them has begun operating yet. The old tannery sites in Bholakpur were 
transformed to function halls, markets, and residential areas.  
 
Nowadays there are still roughly 100 skin traders left in Bholakpur (GHMC 2008), who sell to 
tanneries in the southern Indian state of Tamil Nadu, mainly through middle men, however the skin 
traders state that there has been a decline in business since the closure of the tanneries. This was 
accompanied by a surge in other businesses. Bholakpur has developed into a bustling scrap market for 
plastic, iron and electronic scrap. There are around 500 to 600 small businesses operating in the area 
(Interview Chief Veterinary Officer, GHMC, October 5
th
 2011). They are family owned and employ 
unprotected daily wage laborers. All the visited workshops employ less than ten workers and there is 
no formal education the workers go through, which qualifies the workshops as “unorganized”. 
Questions regarding an official registration of the businesses yielded ambivalent results. On the one 
hand most units don’t keep an exact account of their transactions and don’t pay any taxes, typical for 
informal enterprises, however there seems to be a trade license which has to be obtained from the 
GHMC and which a few units possess. The GHMC is aware of the unorganized workshops and all of 
them have an address within a permanent built up structure, but there is no exact account of the 
pursued activities, the involved materials, and the amount of labor employed. 
 
The informal traders are part of a network of closely interlinked units with a high number of middle 
men. The iron traders buy scrap from construction sites, extract the reusable material and sell it to 
builders and contractors. The e-waste recyclers operate similarly. Cables, old computers, and 
household appliances are bought and either resold again without any treatment or a mechanical 
separation of plastic and metal components takes place before reselling the resources to different 
buyers, inside and outside of Bholakpur. The plastic traders are more differentiated. There are 
“stockists” who buy household plastic waste from middle men all over the city and sell it to “sorters”. 
Here, mostly women daily wage laborers are employed, who, depending on their experience and 
working speed, get paid 100 to 200 Rupees a day for sorting the plastic waste into different materials, 
such as PP, PE, HDPE etc. After the sorting the plastic again goes to stockists, who are specialized in 
certain plastics. From there materials are sold to “crushers” or “grinders”, who operate machines to 
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shred the plastic into small pellets. The men handling the machines don’t use any protective gear like 
gloves or mouthpieces for the plastic dust. Their daily wage is around 250 Rupees. The owners of 
these workshops then sell the crushed material to industrial areas in the periphery, where plastic 
factories turn the pellets into new products like bottles and buckets. According to a plastic trader in 
Bholakpur 30% of them are “sorters”, 40% “stockists” and 30% “grinders”. 
 
Bholakpur has become a highly frequented transfer site in the informal recycling business and most of 
its units are involved in this trade, but there also are other workshops. Welders building bases used in 
construction sites are very frequent and there are a few furniture makers using wood and metal to build 
cupboards, shelves, doors and window frames. Little shops repairing electronic devices such as 
generators, fans, and pumps are found too. Figure 4.17 gives an impression of different activities 
pursued in Bholakpur. 
 
 
Figure 4.17: Workshops in Bholakpur (Photos by the author) 
 
All the informal workshops visited in Bholakpur stated to not need any water to pursue their 
productive activities. Most don’t even have a tap. Water which is necessary for hand washing and 
cleaning the shop is usually brought in buckets from home or nearby handpumps, as groundwater is 
sufficient for this. The workers, who mostly stay in the slums of Bholakpur, either have to take care of 
drinking water themselves, in which case they bring it in bottles from their homes, or the employer 
places a drinking water dispenser inside the shop. These are often made of clay which has a cooling 
effect as the water condensates through the permeable material. The water sources therefore are the 
same as described in Chapter 4.1.1. 
 
4.1.5 Industries 
Around Hyderabad there are 13 industrial areas developed by the AP State Government, generally 
located at the urban fringe. Andhra Pradesh for example is famous for its pharmaceutical industry, 
80% of the drugs manufactured in India are produced here (MATHEW/UNNIKRISHNAN 2012:32). 
Patancheru started to develop into an industrial area in the 70s, when it was barren land located in the 
Medak district far outside the city limits and the government promoted the pharmaceutical industry, in 
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order to provide employment (Interview Rama Rao, February 8
th
 2013). It has turned into a hotspot for 
producers of bulk drugs. Bulk drugs are chemicals and pre-products used in the pharmaceutical 
industry, also called active pharmaceutical ingredients (API). There are around 90 bulk drug producers 
in Patancheru. Apart from chemicals and pharmaceuticals, paints, pesticides, and different metallic 
goods are produced there (GOVIL ET AL. 2000:461). Kattedan, located to the south of the city, has 
developed into the “plastic hub” of Hyderabad on an area of about 100 ha (Interview Analyst, AP 
SPCB, March 6
th
 2012). It has more than a thousand industrial units, of which around half are involved 
in plastic manufacturing and processing (TIMES OF INDIA 2012c). Figures 4.18 and 4.19 show the 
locations of these two industrial areas and give an impression of Kattedan. 
 
  
 Figure 4.18: Locations of Patancheru and Kattedan                Figure 4.19: Photos from Kattedan 
                    (Based on Open Street Map)                                           (Photos by the author) 
 
The units located in areas like Patancheru and Kattedan are not informal. The industrial areas are 
developed by the Andhra Pradesh Industrial Infrastructure Corporation (APIIC) and the factory 
licenses have to be renewed every year by the AP government’s Directorate of Factories (THE TIMES 
OF INDIA 2012c). The units are registered under the Factories Act and considered to be part of the 
“organized sector”, however the majority of them are small scale industries with low initial 
investments made in plants and machinery (DAS 2011b:4). PRADHAN estimates that of 338 
pharmaceutical units in AP in 2000-01, 49 were large, whereas 288 were small units. She describes 
them as the “modern small-scale sector” (PRADHAN 2011:233). But in Kattedan, especially in units 
where only low skills are required, e.g. the handling of machines for the manufacturing of plastic 
products such as bottles and bags, it could also be observed that unprotected wage labor is employed. 
 
Although the units itself are not informal, some information on industries is helpful to put the findings 
regarding the interaction between water management and informal processes into perspective. Rama 
Rao, who has been leading the civil society movement against industrial pollution in Hyderabad since 
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the 1990s, states that the authorities are not able to regulate the amount of water the small scale 
manufacturers of bulk drugs consume. These units have three water sources, municipal tap water from 
the network to which they are connected, tanker water usually from private companies operating in the 
peripheries, and they operate their own borewells. Therefore it is not known how much water these 
industries use and according to Rama Rao this is the “root cause” for the bad monitoring of industrial 
effluents in Hyderabad, which will be dealt with in Chapter 5.2.2 (Interview February 8
th
 2013). The 
pharmaceutical industry uses water for cleaning and sterilization. The plastic manufacturers of 
Kattedan need water to clean the shredded plastic pellets they buy from Bholakpur for example, before 
these pellets go into the production of new products (Interview S. Sampath, CEO Samkitec Resources, 
May 9
th
 2013).  
 
The concerns regarding the regulation of the water consumption of industrial units, especially small 
ones, might be legitimate, however larger and globally competing companies have to be aware of 
international standards. Dr. Martin Reers, Head of Technical Operations at Biological E. Ltd., India’s 
first biotech company with three production sites in Hyderabad, says that their factories’ demand in 
water quantity and quality is exactly known, with all information constantly documented for regular 
checks by the SPCP. The water used is either municipal tap water or groundwater, with the latter only 
being resorted to in case not enough municipal water is available. Tanker water is not used, as it is 
never sure where it is sourced from (Interview, May 22
nd
 2013). 
 
4.2 Lack of Regulation - Sanitation in Hyderabad 
After analyzing the water supply situation of different forms of informal processes this section will 
shed more light on sanitation, an issue often disregarded by Indian policy makers and planners as the 
numbers regarding the sewerage system in Chapter 3 have shown. The United Nations define “basic 
sanitation” as: 
 
 the lowest-cost option for securing sustainable access to safe, hygienic and convenient 
 facilities for excreta and sullage disposal that provide privacy and dignity while ensuring a 
 clean and healthful living environment both at home and in the neighborhood of users (UN-
 HABITAT 2006a:123). 
 
The primary objective of sanitation is to ensure the people’s health by hygienically separating excreta 
from human contact. Here it will be analyzed which access people involved in different forms of 
informal processes have. Another aspect however is the waste water created by these processes and 
how it is disposed of. The chapter also widens the definition of sanitation by including not only liquid 
wastes but also solid wastes. Their management is important in maintaining a hygienic surrounding 
especially is densely populated Indian cities. 
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4.2.1 Solid Waste Management in Hyderabad 
The handling of municipal solid wastes is not only important for maintaining a certain level of hygiene 
in the city, but also involves informal processes, partly operating outside the official circuit of solid 
waste management (SWM) and partly being promoted by the administration. These processes also 
have a possible effect on the water resources as Chapter 5.2.3 shows. Since the year 2000 the 
Municipal Solid Waste (Management and Handling) Rules passed by the Central Government set 
requirements and specifications for the collection of solid wastes, their treatment and disposal at 
sanitary landfills (KUMAR ET AL. 2009:885). Especially sanitary landfills are important to prevent the 
contamination of groundwater through leachates, but also the collection system and its efficiency have 
an influence on practices related to solid waste and through this way on water. 
 
SWM in Hyderabad has officially been the responsibility of the GHMC until a few years go. In 2009 
the GHMC signed an agreement with the private environmental services company RAMKY, to take 
over the management of solid wastes in Hyderabad, including collection, treatment, and dumping. 
After several legal cases contesting this privatization had been closed, RAMKY started operating in 
December 2011 (Interview, Executive Engineer Solid Waste Management, GHMC, September 5
th
 
2012).This formal system of SWM functions as a bring system. All over the city approximately 5000 
blue containers are distributed where people can get rid of their household wastes. The blue containers 
are supposed to be collected every day by trucks, which take the containers to waste transfer stations 
around the city. In 2012 there were five transfer stations but RAMKY plans to increase the number to 
eight. At the transfer station the blue containers are emptied and the waste is loaded onto larger trucks 
which transport it to Jawaharnagar, a village at the periphery, where the city’s dumpsite is located. The 
official system also includes around 15,000 “sweepers”. Their job is to clean certain stretches of the 
road network and dump it at some place, generally the blue containers. The contract between RAMKY 
and the GHMC stipulates that the waste has to be collected from identified slum areas too (Interview, 
Senior Consultant, RAMKY, August 24
th
 2012). 
 
According to Anant Maringanti of the Hyderabad Urban Lab (HUL), a network of people who develop 
frameworks and models for urban studies, only one third of the sweepers are officially employed by 
the GHMC with the benefits this formal employment status brings, e.g. a very basic healthcare cover 
and a small provident fund. The other sweepers are only employed for less than 265 days by 
subcontracting the sweeping of certain roads. Only an employment contract of at least 270 days would 
entitle them to benefits of a full-time employee (Interview, February 22
nd
 2012). This leads to an 
officially sanctioning of the informalization of the sweepers’ work.  
 
A door-to-door collection of the wastes at the individual households does not exist within the formal 
SWM system, but here informal arrangements have developed, which are promoted by the GHMC. 
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Self-employed waste collectors are supported by being handed out tricycles with a storage container 
and by allotting a certain number of streets and households exclusively to a limited group of collectors 
who then are responsible for collecting the waste from the households and taking it to the blue 
containers. This model started as a private initiative in the better-off neighborhood of Jubilee Hills in 
the 1990s, where the GHMC provided a plot of land so that the collectors have a shelter and space for 
separating recyclables from the waste before dumping the rest in the blue containers. Here the system 
was very successful and the collectors could upgrade their tricycles to auto-rikshaws. The households 
have to pay a monthly fee of approximately 25 Rupees to the collectors. Despite not being a part of the 
formal SWM system, door-to-door collection has spread throughout the city with this system and 
especially the middle- and upper-class areas are covered. RAMKY wants to include these informal 
arrangements into the official SWM of Hyderabad, although it is not yet known how exactly this 
integration will look like. In poorer neighborhoods like the slums of Bholakpur and Rasoolpura there 
also are the blue bins, but residents here were observed to bring the garbage to their collection spots 
themselves or dump it in the streets so that it is cleaned up by the sweepers later. 
 
The informal collectors are part of a big informal system that exists parallel to the formal system. Not 
only those who manage to become part of a household collection scheme, but also so called waste 
pickers try to find recyclables, such as plastics, papers, and metals. Their places of work are mainly the 
collection points with the blue bins as RAMKY has banned them from working at the transfer stations 
and the landfill itself. The waste pickers and the household collectors sell the recyclables to small 
dealers found all over the city, who again sell it to wholesale dealers specialized in certain materials, 
e.g. the plastic stockists in Bholakpur. The amount of waste taken to Jawaharnagar every day by the 
formal system is around 3000 t. The amount of recyclables which is taken out before by the informal 
system is not known, but estimates pin it at approximately 1000 t every day (Interview, Senior 
Consultant, RAMKY, September 4
th
 2012). Figure 4.20 illustrates the material flow in the formal and 
informal solid waste system for household waste. 
 
For the collection of e-waste, medical waste, and certain hazardous wastes there are laws prescribing 
their separate collection and special treatment, however some interviewed waste pickers reported to 
find syringes, electronic devices, and paints and colors in the household wastes and the blue bins. 
Especially for electronic appliances there also are itinerant waste buyers who go from door to door and 
buy them from households in case they are broken or cannot be repaired. The E-wastes (Management 
and Handling) Rules came into force in 2012 and now only traders authorized by the government and 
the Pollution Control Boards are allowed to handle e-waste. The small scrap dealers operating in 
Bholakpur are mostly unauthorized (Interview G.M. Adil, Manager of Operation, GEMS
37
, May 9
th
 
2013). 
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Figure 4.20: The Formal and the Informal Solid Waste System in Hyderabad 
 
4.2.2 Housing 
Notified Slums 
Being located within the core city area Bholakpur is fully covered by an underground sewerage 
system, which was laid more than 50 years ago. Due to its age it is in a very bad condition as the 
cholera outbreak of 2009 demonstrated, when sewage water infiltrated into the water supply lines. A 
general problem is also that sewerage lines often intersect with water supply lines or are placed above 
them. After the outbreak the system was partly renewed but JAW is in the possession of documents 
showing that the amount actually spent on the renewal was relatively low. This means a complete 
relay of the system has not happened (Interview Mohammed Chand, JAW, October 10
th
 2011). The 
sewerage system takes the waste water to the nala located to the west of Bholakpur (see Figure 4.1; 
Interview Wajid Hussain, Corporator Bholakpur Ward, October 19
th
 2011). This nala connects the 
Hussain Sagar with the River Musi, where the waste water finally reaches. 
 
Most slum households in Bholakpur have individual toilets inside or adjacent to the houses, what 
means that the coverage with private toilets is relatively high and the sanitation situation is often 
described as good, as the existence of a sewerage system allows the use of hygienic water based toilets 
and a separation of the excreta can be ensured. A few households in the poorer Mohammed Nagar area 
have to share a toilet between several families. In this slum there also is a shared toilet facility, which 
was built in 2000, but due to the lack of maintenance it is now derelict and cannot be used anymore. A 
fate often met by shared toilet facilities. A public pay-and-use toilet can be found on the main road 
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around 250 m from Mohammed Nagar. As opposed to shared toilets which are for the exclusive use of 
the residents of a neighborhood but also have to be maintained by these residents, public toilets can be 
used by anyone and often follow the pay-and-use model. The one in Bholakpur is operated by the 
GHMC and a caretaker is responsible for keeping it clean. The users have to pay two to four Rupees 
for using it but there are also models where families can pay monthly fees of around 16 Rupees 
(Interview Sudha Mullapudi, Chief Project Coordinator, JAW, October 24
th
 2011). The big mosque 
located next to Mohammed Nagar also offers toilet facilities for households who don’t have a private 
one.  
 
Non-Notified Slums 
Interestingly the coverage with private toilets in the non-notified slums of Rasoolpura is even higher 
than in the notified slums of Bholakpur, as virtually every household reports to have a toilet, either 
inside the house or adjacent to it. No shared or public toilet facilities could be found in the slums there. 
The sewerage system which connects the houses to the small nala running through Rasoolpura (see 
Figure 4.3) was laid by the sanitation department of the SCB itself, roughly ten years ago (Interview, 
Rakshana, November 21
st
 2012). Contrary to Bholakpur, where the sewerage system is underground, 
the drainage lines within the streets and alleys of Rasoolpura are mostly open. The network consists of 
small open canals, which are not properly lined by pipes and only in some places covered by stone 
slabs. The nala, which takes the waste water to the Hussain Sagar, is also not covered. According to 
many residents the canals are often clogged by solid waste. There are official collection points for 
solid waste in Rasoolpura too, however many people just throw their waste into the canals and the 
nala, where it accumulates until being flushed away during the monsoon season. 
 
At one place in Rasoolpura pipes were lying on the ground which had been dug up. Residents living 
close to this spot reported that this site had been looking like this for over two years already, a claim 
which was corroborated by the fact that the pipes were showing signs of disrepair. According to the 
residents the government announced to improve the sewerage system, but apart from opening the 
ground, nothing had happened, which they attributed to the fact that the SCB’s intention was rather to 
pretend to improve the infrastructure than actually doing something. The interviewees opined that this 
was done by the dominating party in the SCB in order to collect votes for the upcoming municipal 
elections which were due in February 2014 (THE TIMES OF INDIA 2013h). They don’t expect the 
project to be finished before the elections have taken place. This again highlights Rasoolpura’s 
importance as a “vote bank”. 
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Squatter Settlements 
Where the squatter settlements are, no infrastructure is in place. The settlements come up unplanned, 
unauthorized, on land not meant for habitation or often only for a limited period of time. In none of the 
research areas did the squatters have access to toilet facilities, whether private, shared or public, 
forcing them to defecate in the open in any open space available. At the River Musi and around the 
Ramanthapuram Cheruvu and Durgam Cheruvu lakes this would often happen close to the water body, 
if possible protected from direct views by shrubs and trees. The squatters in Tarnaka, surrounded by 
high-rise apartment buildings have constructed a makeshift dry latrine on an empty plot of land, 
protected from views by pieces of cloth and metal sheets. This latrine however is not connected to any 
water-based sewer system and a lack of maintenance and upkeep leaves it in derelict state. 
 
Apart from being a health hazard due to the lack of sufficient water and soap – people defecating in 
the open often carry a bottle of water to clean themselves – and not ensuring the spatial separation of 
excreta from human contact, open defecation causes a lot of distress, especially among women, who 
were the main respondents in the squatter areas. After the early morning hours they often don’t have 
any possibility to relieve themselves during the day, injuring their dignity and quality of life. The 
sanitation situation in squatter settlements is far worse compared to the the slums. 
 
4.2.3 Own Account Workers 
Streetfood Vendors 
For street based own-account workers two aspects concerning sanitation are of interest. On the hand 
the way in which they dispose of the waste water that these processes cause and on the other hand the 
access people working in public spaces have to access toilets. The former doesn’t pose any problem to 
the vendors. Although streetfood vendors need a certain amount of water at their stalls, the constraints 
in accessing this water and its considerate use lead to relatively low amounts of waste water, in general 
hardly polluted, as it is used for food preparation and related cleaning activities. The waste water is 
usually collected in a bucket and at the end of the day most vendors stated to just throw it in the street 
or to trees and bushes in case some street side vegetation can be found. Being a centrally located 
middle-class area SR Nagar is serviced by an underground sewerage system but only two vendors 
asked in SR Nagar said they would dispose of it in a drain which they had access to in adjacent 
buildings. 
 
A serious problem however is the street vendors’ access to toilets. One fourth of the interviewed 
vendors said to use a public-pay toilet located around 500 m away from the main vending sites. One 
vendor however admitted that this toilet was too far away and like another fourth just said to use a 
corner on the road. It is not an uncommon sight to see men urinating in the streets in India, even in 
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better off areas. So it is probable that the ones who claimed to go to the public-pay toilet usually 
urinate in the streets too and only nature’s other call is attended to by visiting the public toilet. The 
other vendors have arranged some neighborhood deal, similar to the ones concerning the access of 
water, and use the toilets in the servants’ quarters of apartment buildings where they know the 
watchman or go to a nearby shop or hostel. Roughly a third claimed to go to the toilet at home only. 
For the vendors working close to their place of living, this doesn’t pose any problem, e.g. if they stay 
in the quarters of a nearby apartment building.  
 
Two of the streetfood vendors interviewed were female and they again face the biggest difficulties. 
"Women don't go on the street", was the simple statement of one female vendor, referring to the 
practice common among men. This causes women to be conscious even about their intake of drinking 
water during the work hours, despite spending the whole day outside in the sun. Apart from the 
inconveniences caused by the lack of sanitary facilities for the vendors the situation entails hygienic 
concerns and raises the question if those relieving themselves on the street always wash their hands 
thoroughly before handling the food items again. 
 
Dhobis 
The washermen whose place of work is located close to a nala (Gandhi Nagar) or the River Musi 
(Imliban Park, Dhobi Galli) have the outlets of their cement tubs simply connected to these water 
bodies by drains. According to the president of the association at Gandhi Nagar their washing place 
was shifted from the Hussain Sagar to its current location due to the pollution they caused at the lake, 
although the waste water now still ends up in the river. The ghat at Sanjeevaiah Park is connected to 
the drainage system and according to the dhobis their waste water also ends up in the Musi. Another 
way of waste water disposal could be observed at Krishna Kant Park and Nagajuna Circle. It is 
infiltrated into the ground around the washing stones. The dhobis say that during the dry summer 
months it evaporates quickly, whereas it is “harvested” during the colder season, so that they can use it 
again by recharging the groundwater. The associations who had been given new washing structures by 
the previous government also have toilet facilities onsite. 
 
4.2.4 The “Unorganized Sector” 
Chapter 4.1.4 has shown that none of the workshops operating in Bholakpur needs water for their 
economic activities so the waste water is mostly generated by cleaning the rooms and premises of the 
units. The handling of some substances however might result in unspecified pollutants ending up in 
the sewerage system. One skin trader reported that due to the thriving recycling business in the area, 
sometimes not only standard household plastic waste makes it to the plastic stockists, but also bottles 
and canisters filled with expired chemicals and medicines, which then get drained into the sewerage in 
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order to recover the materials from the carrying bottles and canisters. This allegation could not be 
confirmed by personal observation but since Bholakpur is the main hub of plastic recycling in the city, 
these claims can also not be easily dismissed, which would mean that these chemicals end up in the 
drainage system and finally in the River Musi. 
 
Most of the workshops in Bholakpur don’t have a toilet but the workers reported to usually have a 
place in the vicinity where there are sanitary facilities; either in a neighboring shop, the mosque or at 
home. 
 
4.2.5 Industries 
When the pharmaceutical industry started in Patancheru and the neighboring Jeedimetla there still was 
no environmental legislation in India setting standards for effluents. The area is located in the drainage 
basin of the Manjeera but at a distance of approximately 15 to 20 km from the river. For 20 years the 
industrial waste water was simply drained into surface water bodies and agricultural land in the 
surroundings (Interview Rama Rao, February 8
th
 2013). Due to societal pressure criticizing the 
rampant pollution affecting the health and crops of the farmers two common effluent treatment plants 
(CETP) were built, one of a capacity of 5 MLD in Jeedimetla in 1989 and one of a capacity of 7.5 
MLD in Patancheru in 1994 (APPCB 2010:4). CETPs were thought to be the solution for small 
industrial units not able to run their own fully equipped treatment plants. Around 100 units are 
connected to the Patancheru CETP and have to pay a monthly fee. The effluents of the Patancheru 
CETP were discharged into a nala leading to the Manjeera River, however due to unsatisfactory 
effluents and continuing pollution the AP High Court stepped in in 2003. A ban of the expansion of 
certain industries in the area followed in 2007 and the meeting of more stringent standards was 
demanded. 
 
Although it is now not possible to set up new units in Patancheru the old ones still exist and, according 
to Rama Rao, built a “clever camouflage”, in order to continue their polluting activities. As the CETP 
doesn’t treat the effluents properly so that the standards are met, the industries came up with an 
officially approved idea which envisaged taking the effluents from the Patancheru CETP to Hyderabad 
by building a pipeline of approximately 22 km. There the industrial effluents get mixed into the 
municipal sewage system to be finally treated at the Amberpet STP, although it was constructed to 
treat municipal waste water only. The prescribed discharge standards only set values for the 
concentrations of suspended and dissolved solids as well as the COD but don’t pay regard to the load 
ending up in the water let alone mentioning certain chemical substances which are to be kept in check. 
Mixing the industrial waste water with the municipal waste water will bring concentrations down but 
the total amount of pollutants being discharges doesn’t change. Rama Rao calls this “dilution, no 
solution” (Interview February 8th 2013). The pipeline was connected in 2009 and takes 2 MLD of 
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effluent from Patancheru CETP to the municipal sewerage system in the city (APPCB 2010:9). In 
Kattedan a CETP does not exist and most effluents are discharged into the Noor Mohammed lake, 
which is located close to the industrial units.  
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CHAPTER 5:  The Impact of Inadequate Services and Water Pollution: 
People, Processes and the Environment 
 
Having laid out the water supply and sanitation situation with regard to informal processes in 
Hyderabad, this chapter examines the deeper repercussions of this interaction. The deficits are 
especially felt in slums and squatters, affecting health and dignity, but also processes aimed at earning 
a livelihood are influenced by the quality of water supply and sanitation. The cholera outbreak in 
Bholakpur in 2009 serves as a reminder of the importance of infrastructure and also raises questions, 
whether the formal status of a settlement allows a conclusion about the severity of the impacts the 
deficits cause. 
 
Another aspect is the environmental impact caused by informal processes. Often perceived as “dirty” 
and “polluting” due to the population density of many informal settlements and their constrained 
resources, there also are indicators of some informal processes having ramifications contradictory to 
the general belief making it necessary to assess the interaction between informal processes and water 
management from an unbiased point of view, taking into consideration the whole picture by weighing 
the informal options against the “formal” ones. 
 
5.1 Impact on People and Productivity 
5.1.1 The 2009 Cholera Outbreak in Bholakpur 
At the beginning of May 2009 a cholera outbreak occurred in Bholakpur, leading to the hospitalization 
of around 750 people after they had consumed polluted tap water (GHMC 2009a) causing gastro 
enteritis, diarrhea, vomiting, and dehydration
38
. Officially 26 cholera cases could be clearly identified 
(THE TIMES OF INDIA 2009a). The number of people who succumbed to this waterborne disease varies 
with the GHMC officially pinning the number at twelve (GHMC 2009b) and other sources reporting 
up to 14 deaths (THE TIMES OF INDIA 2010b). The victims were between 3 and 77 years old. 
According to residents, the incident stopped when the water supply was disconnected and clean 
drinking water was delivered to the area by tankers. 
 
The incident immediately led to speculations about the causes and the executive director of the 
HMWSSB accused the “tanneries” in the area for contaminating the water supply lines by washing 
untanned leather in pits next to water taps (THE TIMES OF INDIA 2009b). A report dated May 7
th
 2009 
by the superintendent of the Gandhi Hospital, where most of the affected were taken, also blames the 
                                                          
38
 Access to the files of the cases admitted at Gandhi Hospital in May 2009 was kindly granted by the Public 
Information Officer, Gandhi Hospital, May 4
th
 2012. 
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“illegally and unauthorizedly” functioning tanneries in Bholakpur to have caused the contamination of 
the supplied water.
39
 Although the five tanneries had closed down several years before the incident and 
there had been no investigation yet on how the contamination had happened, a scapegoat had been 
identified. The police started to put pressure on the skin traders remaining in the area by stopping skin 
transports headed to Bholakpur (Interview Mohammed Chand, JAW, October 11
th
 2011). But also 
other small businesses were held responsible. In May 2009 the GHMC stopped the power supply to 
the plastic recycling units for 45 days, which forced them to stop working as they were not able to run 
the crushing machines (Interview General Secretary, Plastic Scrap Welfare Society, October 11
th
 
2011). 
 
A committee was formed to investigate the causes for the contamination incident. It disclosed that it 
wasn’t the skin or plastic traders who had polluted the water but leakages from sewage pipes had 
infiltrated into water supply lines (Interview Chief Veterinary Officer, GHMC, October 5
th
 2011). The 
investigations also revealed the abysmal condition of the water supply and sanitation infrastructure in 
Bholakpur. Due to a leakage in at least one point of the cross connected water network, waste water 
could infiltrate into the fresh water pipeline (Interview, Abrar Hussain Azad, member of the 
investigation committee, May 29
th
 2012). Local residents indicate that they had noticed an unpleasant 
odor and a color change of tap water since August 2008. A report dated May 30
th
 2009 by the 
Municipal Administration and Urban Development Department mentions alarming levels of E. Coli 
and a complete lack of chlorination being reported by the Hyderabad based Institute of Preventive 
Medicine (IPM) between January and April 2009 in samples from Bholakpur and stresses that the 
water was not contaminated by tanneries or local traders.
40
 As no remedial measures were taken 
following the IPM reports, the catastrophe was bound to happen eventually. 
 
Measures were initiated to inspect the old pipelines and to replace the damaged ones (THE TIMES OF 
INDIA 2009a). According to the deputy general manager of the HMWSSB, the water supply network 
of Bholakpur was repaired and renewed, to ensure the compliance with the drinking water standards. 
However, he also admits only a few improvements have been done to the sewerage system (Interview, 
May 29
th
 2012). According to JAW the water supply and sewerage system is still unsatisfying. The 
Institute of Health Systems (IHS) conducted a survey ten months after the contamination incident 
occurred, to investigate the tap water quality. The results showed extremely poor conditions of the 
water network with leakages in the sewerage and fresh water pipelines, as well as drainage overflows. 
Especially in summer, when the pipe capacities are not fully exploited due to water scarcity, the threat 
of backsiphonage arises especially in low lying pit taps. If the pipes are damaged, water from adjacent 
sources, e.g. from the drainage system, can infiltrate into the fresh water system, resulting in severe 
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 Documents accessed at the AP State Human Rights Commission, October 12
th
 2011. 
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 Documents accessed at the AP State Human Rights Commission, October 13
th
 2011. 
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pollutions with fecal bacteria (e.g. E. Coli). Correspondingly, water samples taken from several taps in 
Bholakpur showed a significant bacterial pollution. A proper disinfection of drinking water can be 
achieved by the addition of residual chlorine with a minimum amount of 0.5 mg/L (BIS 2003). 
However, in many collected samples the concentration was found to be nil (THE TIMES OF INDIA 
2010b). 
 
The skin and plastic traders were evidently not causing the contamination of the tap water in May 
2009 and it was a case of utter neglect from the responsible authorities. Still, the interviews in 
Bholakpur show that a certain degree of resentment against these informal workshops persists until 
today. Many people in Bholakpur, even though they themselves might run a small business there, 
often blame the plastic and skin units for polluting activities. 
 
5.1.2 Quality of Water Supply 
Municipal Tap Water 
The cholera outbreak in Bholakpur was the result of a problem chronically ailing the tap water supply 
in Hyderabad, whether in slum areas or posh neighborhoods. Water supply lines are criss-crossing 
with sewerage drains, with the latter often lying above the former, especially when no underground 
sewerage system exists, but only open drains on the surface are available. The bad condition of the 
pipelines, often damaged by heavy traffic, construction activities, and the lack of maintenance, 
facilitates the intrusion of pollutants. The situation is aggravated by the intermittent supply which is 
prevalent in Hyderabad. Constant pressure on the water supply lines would serve as an additional 
barrier preventing the intrusion of contaminants. Interviews with households belonging to the middle- 
and upper classes, conducted in Banjara Hills, Jubilee Hills, and Madhapur, confirm the low quality of 
the tap water in these areas too. But economically stronger households usually have means to treat the 
water, e.g. by reverse osmosis filters installed in the kitchens or by buying bottled drinking water. 
 
The lead coordinator of Bhumi, an NGO operating in Rasoolpura within the JAW Project (see Chapter 
6.1) says that also the municipal water delivered by tankers is contaminated. This water is transported 
by the trunk mains until it reaches the HMWSSB service stations and doesn’t pass through the small 
diameter distribution network, where most leakages and broken pipelines are supposed to occur. 
Nevertheless, the water gets bacteriologically polluted as the SCB does not regularly clean its tankers 
from inside so that over the course of time pollutants can accumulate (Interview February 13
th
 2013). 
 
The interviews in notified slums, non-notified slums, and squatter settlements have shown that treating 
water is dependent on the economic status of the residents. The most efficient way of treating 
bacterially contaminated water, reverse osmosis filters, is prohibitive due to the costs that cannot be 
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stemmed by a household earning around 5,000 to 10,000 Rupees a month. In the comparatively better 
off slums in Bholakpur boiling is the most common option used to treat the tap water and overall 
around a third of the interviewees said to rely on this method. A less common method in Bholakpur 
was to filter the water through pieces of cloth, however this might even deteriorate the bacteriological 
quality and shows how people are aware of the doubtful quality of their tap water but don’t have the 
means to treat it properly. There are differences within Bholakpur. Whereas in Mahatma Nagar a 
majority of the households reported to boil the water meant for drinking, in the poorer Mohammed 
Nagar water treatment is not common and the people there reported to drink it directly from the tap. In 
Rasoolpura filtering the water with a cloth is the only applied treatment option to which almost three 
fourth of the respondents stick to. In the squatter settlements treatment doesn’t happen at all. 
 
Storage of tap water, which is a necessity for every inhabitant of Hyderabad, also is rather an 
economic and spatial question than one of the formal or informal character of housing. The slums of 
Bholakpur and, to a lesser degree, Rasoolpura show how households that have reached a certain 
economic status and are able to afford better housing, also invest in better storage facilities with 
rooftop tanks that can carry up to 2000 l. These rooftop tanks are connected to the taps inside the 
house. Poorer households however need to store the water in barrels in front of their house or, if the 
space allows it, inside the house. The way of withdrawing water from these storage facilities usually 
happens by dipping a smaller vessel into the barrel. Especially when the vessel used for extracting 
doesn’t have a handle, the hands are regularly immersed into the stored water, thereby potentially 
contaminating the water bacteriologically. In squatter settlements this problem is aggravated by the 
bad sanitation situation. Although none of the tap water samples collected in the squatter settlements 
was fit for drinking (see Tables A4.8 and A4.9 in the Appendix 4) it is interesting to note that the two 
samples which were collected directly from the tap and not indirectly from the kitchen storage of the 
households were the only ones in which E. Coli was absent. This is an indicator that the poor sanitary 
condition that forces people to defecate in the open leads to the fecal contamination of the stored water 
through the bad hygienic conditions and the way of extracting water from the storage drums. The low 
amounts of water available in squatter settlements and the lack of any sanitary infrastructure make it 
more difficult to maintain personal hygiene. 
 
Some interviews in Rasoolpura show that filtering the water through a cloth might happen in relation 
to the occurrence of larvae in the water. These spread very quickly, if the bucket or barrel the water is 
stored in is not properly covered with a lid. By filtering the water through a cloth at least this visible 
contamination can be separated. However the cloth won’t filter out microbiological or chemical 
pollutants. 
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These findings are confirmed by a recent article by JOHRI ET AL. (2014) in The Lancet. The authors 
describe India’s performance with regard to the UN Millennium Development Goal target 7c, the 
sustainable access to safe drinking water. India seems to be on track as according to official data of 
2011 91% of the population in India had access to drinking water. In their study which was conducted 
between May and October 2013 JOHRI ET AL. collected samples from 685 urban households in a New 
Delhi slum and found that 99.6% of these households had access to what the UN describes as safe 
drinking water. However, 41.5% of the samples they collected were contaminated by coliform bacteria 
making the consumption of this “safe drinking water” a health hazard resulting in high levels of child 
morbidity and mortality (JOHRI ET AL. 2014:1379). 
 
Groundwater 
In every case study area for housing groundwater is used as a complementary source, as the municipal 
tap water is not always sufficient, especially in the dry summer months. Groundwater is not 
necessarily an informal source, as many handpumps, e.g. the ones in Bholakpur, are provided by the 
government and electrical borewells are not illegal, if the required permits are in place. In general the 
interviewees are aware of the fact that the groundwater in Hyderabad is not always fit for drinking and 
a clear priority for tap water exists, but due to the general water scarcity the use of groundwater also 
for drinking and cooking cannot always be ruled out, especially in informal and marginalized 
settlements. The slum dwellers in Bholakpur and Rasoolpura don’t treat the groundwater as it is 
mostly used for cleaning the house and dishes, washing the laundry, and personal hygiene. The lack of 
storage facilities, the distance of the PSPs and the need to share taps with other households reduce the 
amount of tap water available per household and increases the dependency on additional sources.  
 
In Bholakpur a total of twelve functioning handpumps were found and four of these are contaminated 
by coliform bacteria, as the labotary analysis
41
 show (see Table 4.2 in Chapter 4.1.1). The number and 
distribution of the total groundwater samples taken all over Hyderabad don’t show a clear trend, 
however the regular presence of coliform bacteria, E. Coli, and a high electrical conductivity indicate 
that an anthropogenic influence on the groundwater exists. The groundwater is contaminated by 
sewage and this brings to the fore two problems. The first is the same already mentioned in the section 
above, a leaking infrastructure can lead to the percolation of sewage into the groundwater. Either, as in 
the case of Bholakpur, the underground sewage system is leaking or the open drains and canals for 
example found in Rasoolpura allow the infiltration of the sewage into the ground, as these canals are 
often not properly lined and only rudimentarily excavated, as Figure 5.1, a photo of the open drainage 
system in Rasoolpura and Figure 5.2, a photo of the nala linking Hussain Sagar with the River Musi, 
demonstrate. 
                                                          
41
 The original bacteriological contamination probably was even higher but due to the way the samples had to be 
handled in the lab, the count reduced. 
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Chapter 3 has elaborated how also larger open streams of water, such as the nalas and even the River 
Musi, nowadays only serve as open waste water drainages. Due to the general scarcity virtually no 
water is released anymore from the Osmansagar and the Himayatsagar to the lakebed of the River 
Musi. This means the dry weather flow of the Musi within the city limits only consists of sewage 
water. Hence the probability that groundwater is contaminated due to sewage is higher close to these 
nalas and open water courses. All three samples of borewell water taken along the riverbed of the 
Musi tested positive for coliform bacteria and E. Coli (see Table A4.8 in Appendix 4). The settlements 
coming up right along the nalas and the river are usually informal, as described in Chapter 4.1.1. 
 
 
 Figure 5.1: Open Drainage Lines in Rasoolpura      Figure 5.2: Nala Linking Hussain Sagar with the  
             (Photo by Jan Theo Hoffman)                                     River Musi (Photo by the author) 
 
This leads to a contradiction with the findings by SCHMITZ (2012) who, as a visiting Masterstudent 
examined the groundwater vulnerability of Hyderabad within the same project. The study claims that 
the intrinsic groundwater vulnerability of Hyderabad is considered to be low or very low, because of 
protecting qualities of the natural circumstances in Hyderabad that shield the groundwater. For 
example, a high soil protection factor, which is characterized by its clayey texture and thickness, 
shows beneficial properties with regard to groundwater protection. Moreover, the overlying lithology 
mainly consists of widespread granite which provides a high level of protection as well. Especially in 
areas where the groundwater is deep, it is well shielded against the infiltrations from the surface. 
However, some factors, such as concentrated flow and precipitation conditions, reduce these 
protection abilities. Concentrated flow implies a preferential flow system - mainly associated with 
karstic landforms - which leads to a fast infiltration into the groundwater aquifers without benefiting 
from the protective characteristics of the overlying units. Nevertheless, SCHMITZ (2012) determined 
the influence of concentrated flow on the vulnerability to be not significant, due to the absence of 
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karstic landforms in Hyderabad. The precipitation factor, which includes the total annual quantity as 
well as the temporal distribution of rainfall, can have a substantial impact on the groundwater 
vulnerability. High precipitation quantities lead to a greater groundwater recharge and an increased 
potential for the infiltration with surface contaminants. However, SCHMITZ (2012) considers that the 
precipitation factor has a moderate influence on the groundwater vulnerability in Hyderabad. 
 
The findings by SCHMITZ support the presumption that low lying aquifers are protected from 
superficial influences but in many places groundwater can be found in Hyderabad at depths between 5 
and 20 m, with an average of around 12 m (JAW 2012:9). A study by SUBRARMANYAM ET AL. of the 
NGRI describes the development of borewells in the city and how deeper aquifers were tapped after 
1985 due to increasing water demand. According to SUBRAMAHNYAM ET AL. the soil in Hyderabad at 
depths between 2 and 15 m is highly to semi-weathered granite, the layer between 15 and 30 m 
consists of fractured granite, and in deeper levels hard granite prevails (SUBRAMAHNYAM ET AL. no 
date). Interviews in the upper class neighborhoods of Jubilee Hills and Banjara Hills showed that 
many houses have installed borewells with depths between 40 and 60 m. One resident of Kukatpally, a 
newer part of the town, even reported to have drilled around 300 m deep, as his former borewell of a 
100 m had dried up in 2011. Groundwater collected from these depths is probably free from the 
infiltration of sewage water, however the handpumps, which are common in economically weaker 
neighborhoods such as Bholakpur, cannot tap these depths.  
 
Regular handpumps as they are found in slums only tap shallow groundwater from the superficial 
water table i.e. from the highly to semi-weathered zone between 2 and 15 m. This fact is supported by 
the claim of many residents that some handpumps run dry in the summer months, but work again after 
the rainy season. The volatile top layers of the groundwater, which the handpumps reach, are not 
protected from contaminants entering through the sewerage system or which can get washed in from 
the surface. Although in squatter settlements usually no sewerage system exists there usually are more 
open spaces as opposed to the highly built up areas of many inner city slums. DASGUPTA estimates 
that open defecation, which these open spaces entail, can contaminate water tables up to depths of 
around 20 m (DASGUPTA 2012:70). The borewells which tested positive for E. Coli around the Musi 
show that also this type of groundwater extraction is affected. The problem is that many borewell 
owners don’t know how deep their well actually is and it can be considered that less affluent owners of 
electrical borewells only tap lesser depths. The highest potential for contamination however can be 
found among the handpumps of which especially people living in the poorer slums and squatter 
settlements are dependent on. 
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5.1.3 Informal Water Markets 
Chapter 3 mentions private tanker operators who sell groundwater, many of them informally without 
the required permissions to commercially run the borewell or drawing more water than their license 
permits. These private tanker operators usually cater to more affluent private households or 
commercial establishments, as they don’t undertake free trips into slum areas like the official 
HMWSSB tankers. However, the interviews in Rasoolpura and the squatter settlements also disclose 
the existence of small scale informal water markets within these neighborhoods. 
 
As of now municipal tap water in Rasoolpura is delivered free of cost, but due to the general shortages 
groundwater is needed as an additional source. Since Rasoolpura has never been notified the SCB did 
not provide the infrastructure to tap groundwater and the number of officially sanctioned government 
handpumps in the whole area is only two (Group Discussion Rakshana, November 21
st
 2012). As 
described in Chapter 4.1.1, some households or groups of households generally pool in money, in 
order to construct a borewell with an electrical pump. People who don’t have access to their own 
borewell can buy groundwater from their neighbors at two Rupees per approximately 50 l, which 
results in a price of 40 Rupees per m³. The residents who are dependent on the purchase of this 
additional supply pay monthly “bills” of up to 400 Rupees per household in times of little municipal 
water being available. It has to be kept in mind that this groundwater should not be drunk, as its 
quality cannot be assured due to the lack of knowledge about the depth of the borewells and possible 
intrusions of sewage water. One sample taken in Rasoolpura directly from a private borewell tested 
positive for E. Coli (see Table A4.7 in Appendix 4). Those who anyway suffer from a restricted supply 
and little storage capacities are forced to buy water which is not considered to be potable at prices 
higher than the rate the HMWSSB officially charges per m³. The tariffs of the formal water supply by 
the HMWSSB are increasing with the consumed amount. Table 5.1 shows the structure for domestic 
connections which has come into effect in December 2011. 
 
Only users in the highest category, with a consumption of more than 200 m³ per month, pay 40 Rupees 
per m³. In case slum households had metered connections the price per m³ would only be 7 Rupees for 
a demand of up to 15 m³. This also highlights how the slum dwellers in Bholakpur who have to pay 
lump sums due to the lack of functioning meters are affected adversely. Those households who pay 
water bills of 130 Rupees per month could theoretically purchase more than 15 m³ per month, if the 
billing happened according to the meter. This would translate into more than 500 l per household and 
day or roughly 70 LPCD in a household of seven. People paying the higher lump sum of 250 Rupees 
per month officially had a right to more than 750 l per day even if not the slum rate but the standard 
rate was applied to the “0 – 15 m³” slab. That would amount to roughly 110 LPCD, an amount that is 
never reached in reality due to the scarce supply hours on alternate days. 
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Table 5.1: Tariff Structure for Domestic Connection, HMWSSB 
Slab (in 1000 l/month) Water Charges (in Rs) 
0-15 (slum) 7.00 
0-15 10.00 
16-30 12.00 
31-50 22.00 
51-100 27.00 
101-200 35.00 
Above 200 (entire quantity) 40.00 
Source: HMWSSB 2011b 
 
Another form of informal water market can be observed in the squatter settlements around the 
Ramanthapuram Cheruvu. Whereas the construction workers in Madhapur receive a rudimentary 
supply from their contractor, the squatters at the River Musi can use the existing infrastructure of PSPs 
in the neighboring old city and the settlement in Tarnaka has taken the first step towards a 
regularization of supply, the lack of PSPs around the Ramanthapuram Cheruvu and the adjacent 
middle-class settlements forces the people to work for these middle-class households in exchange for 
tap water. Buckets of water form a part of the payment, as there is no other possibility to obtain 
potable water. For the employing household this deal comes very cheap. If the meters are working, the 
moderate charges presented in Table 5.1 come into force and will increase the household’s water bill 
only a little, as the amount a squatter can carry every day from the place of work to the home is 
limited. If the water meter installed is not working and the residents of the middle-class flats pay a 
lump sum to the HMWSSB, then the additional amount of water they hand out to their household help 
won’t even increase the water bill. Having in mind the poor record of working meters in Hyderabad, 
the latter option is more likely. Whether the lump sums the residents of Bholakpur are being charged, 
the relatively high amount paid for non-potable groundwater in Rasoolpura or the exchange of labor 
force against tap water, all these examples show that people living in slums and informal settlements 
pay a comparatively high price for the access to water. 
 
The questionable quality of the tap and ground water has also led to the emergence of small units 
selling packaged drinking water all over the city. These units draw groundwater, filter it through 
reverse osmosis and sell it at around 20 to 40 Rupees per 25 l to those who can afford it. In central 
Bholakpur two of these vendors could be found, which according to the residents have appeared in the 
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recent years and cater to the middle class in the area. Selling filtered groundwater as bottled drinking 
water is an activity which is regulated by the GHMC. The plant and the filters need to fulfill certain 
standards set by the Bureau of Indian Standards (BIS) and only after these standards are fulfilled, will 
the GHMC hand out a trade license to run the bottling plant (Interview Chief Veterinary Officer, 
GHMC, June 6
th
 2013). Many of these units however operate informally without having obtained the 
required license, although there are no numbers for the Hyderabad case. Bottled water in India 
regularly fails quality parameters (THE TIMES OF INDIA 2013i). 
 
5.1.4  Vulnerability to Floods 
Hyderabad’s rain water infrastructure is inadequate. Every year, when the rains set in, there are reports 
of water logging, which means that many streets and crossings are submerged under large puddles, 
which can stay for several hours or even days (e.g. see THE HINDU 2013g). Most of the runoff happens 
above ground, until it meets one of the nalas or lakes in the city. An underground storm water 
infrastructure does not exist and the sewage system is not designed as a combined rainwater and 
sanitary sewage system. The open drainage system meant to collect storm water is often misused for 
sewage water and clogged by solid waste, reducing its capacity to receive the surface runoff. A rain 
event of a few millimeters can bring the traffic in the city to a grinding halt. Water logging is 
perceived to be a given with the onset of the monsoon every year and the Hyderabad Traffic Police 
even runs a website indicating the most affected areas (HYDERABAD TRAFFIC POLICE 2009). 
 
The rains can also lead to the flooding of buildings and homes when these are constructed too close to 
open water bodies such as streams and lakes. Here usually informal settlements are located, e.g. the 
Rasoolpura slum or the squatter settlements along the River Musi. Figure 5.3 shows the squatters in 
the lakebed of the River Musi and the houses in Rasoolpura constructed right at the nala which passes 
through the slum. 
 
 
Figure 5.3: Houses Constructed close to Water Bodies (Photos by the author) 
 
In Rasoolpura the houses of people living close to the nala get regularly flooded during the monsoon 
and some report to have to climb to the roof of their hut with their belongings until the water recedes 
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again, which can take up to twelve hours. The encroachment around the nala has reduced its capacity 
and reduces the amount of water it can carry away. The problem is aggravated by the disposal of solid 
waste in the stream. In Rasoolpura an informal door-to-door collection scheme has not yet come into 
existence, possibly due to the reluctance of the inhabitants to stem the monthly costs of household 
collection, and people have to take their waste to the collection points in the settlement. However, 
especially those living close to the nala admit to dispose of their wastes by simply throwing it into the 
stream. This demonstrates the importance of a waste collection service, as the distance of the blue 
containers can lead to people disposing of their waste in any open place out of sheer convenience, 
despite the aesthetic, environmental, and hygienic impacts this may cause. 
 
Also the squatters living at the River Musi report the need to shift their houses due to flooding 
sometimes. The squatters which pay 1000 Rupees “rent” per month (see Chapter 4.1.1) have to 
dismantle their makeshift houses in case the water level in the river rises and live on the higher lying 
street until the floods recede. Along the Musi several squatter settlements have come into existence, as 
the large flood plains are generally not submerged in water (see Figure 5.3). This is the result of the 
construction of the Osman Sagar and Himayat Sagar and the ever increasing water demand of the city 
described in Chapter 3. As the water levels in these two reservoirs are diminishing, virtually no fresh 
water is let into the lake bed anymore, with the effect that the Musi has turned into a trickle of waste 
water laying open large stretches of land. During heavy rain events however, big amounts of surface 
runoff that are collected on the impervious surfaces of the city are transported towards the low lying 
flood plains where the squatters have constructed their houses.  
 
Especially informal housing is affected by flooding. As many slum dwellers reported their choice of 
living place is mostly determined by financial constrictions and the proximity to the work place. 
Affordable formal housing is hardly available for the lowest margins of society and resettlement 
colonies, where slum dwellers sometimes are offered a home, are located too far away from their 
current source of livelihood. This forces the squatters to settle at places not always fit for human 
habitation. Rasoolpura once also started as a squatter and has made the transition to an established 
slum. The nala crossing through it is beleaguered by houses, which get regularly flooded. Also, at the 
River Musi many settlements have advanced into the riverbed and some of these settlements already 
show signs of a shift from katcha houses to the use of more solid pucca materials, which implies a 
certain degree of permanence. It remains to be seen, whether these settlements will manage to 
establish themselves with the help of political patronage or whether they will get demolished and the 
inhabitants have to shift again. 
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5.1.5 The “Informal Sector” 
The traditional processes of the “informal sector” examined within this study are street based own-
account workers, i.e. streetfood vendors, the washermen, and small informal workshops in Bholakpur. 
The workshops described in Chapter 4.1.4 hardly use any water for their activities and none reported 
the need of water, in order to pursue their processes so that a lack of water or the quality of water has 
no direct influence on their productivity. For streetfood vendors and the washermen however, water 
constitutes an integral part to pursue their income generating activities.  
 
As the dhobis operate borewells they are not dependent on the erratic municipal water supply and due 
to the depth of their borewells or their location close to water bodies the availability of groundwater 
didn’t deter them from working. Only at the Sanjeevaiah Park local geological formations seemed to 
impede the withdrawal so that the the borewell had to be shifted several times, however within the 
premises of the dhobi ghat. A problem associated with the functioning of the electrical pumps is the 
electricity supply. Whereas regular, announced power cuts can be dealt with by storing enough water 
in the washing stones, irregular power cuts can result in insufficient water being available. In order not 
to stop working and lose revenue and customers, some associations order tanker water, although this 
has to be bought at the commercial rate of around 500 to 600 Rupees per 5000 l and thereby causes an 
economic loss. The GHMC seems to be aware of the fact that the dhobis need to use electrical pumps 
every day, in order to run their business and grants them a subsidy on the electricity bill, although this 
subsidy varies from ghat to ghat, with some having to pay the full bill and others receiving a discount 
of up to 50%. Obviously no transparent framework of how the administration is supposed to deal with 
them is in place. 
 
Table 5.2 features the TDS values in the groundwater samples taken from three different washing 
sites. All the samples taken from the groundwater pumps show elevated levels of electrical 
conductivity, although the one taken at Krishna Kant Park only surpasses the maximum desirable limit 
moderately (see Table A4.11 in Appendix 4 for the full table). This happens to be the one where the 
dhobis described the water as “sweet”. At the other ghats the washermen usually called the 
groundwater salty, which is in accordance with the high levels of electrical conductivity.  
 
Table 5.2: TDS Values in the Groundwater used by the Dhobis, IHS 
Sample TDS [mg/l] 
Krishna Kant Park 632 
Gandhi Nagar 720 
Imliban Park 1500 
Desirable limit according to the Indian Standards for drinking water-
specification (IS 10500;1991) set by the BIS (2003): 500 mg/l. 
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The water quality affects the washing process. In order to soften the water the dhobis report to need a 
lot of detergents and bleaching powder due to the high salinity of the groundwater. The increased use 
of bleaching powder can lead to damages to the clothes and colors losing their sheen thereby leading 
to a higher possibility that the dhobis have to pay compensation to their customers. Dhobis who at 
times resort to tanker water (which is usually surface water when obtained from the HMWSSB) say 
that this water is better for the clothes and causes less damage. Due to its costs however tanker water 
can only be used in exceptions. 
 
Most of the dhobis sometimes suffer from skin rashes at their hands and legs because of the constant 
exposure to the washing water. Especially in the colder winter season the occurrence of skin problems 
increases. Allergic reactions to the detergents and bleaching powder also occur regularly. They don’t 
have any protective gear and according to one washerman they are habituated to that and don’t use 
remedies such as creams or ointments. They are aware of the fact that a higher use of “chemicals” 
results in more damage to the skin. The dhobis generally play the health effects down, however one 
admitted that their hands are always burning during food intake
42
, which can be seen as a considerable 
effect on their quality of life. As the salty groundwater demands a higher use of detergents, the water 
quality has an impact on their health. The softer surface water could mitigate the adverse effects, but 
the ghats are not connected to the municipal tap water supply and tankers would be too expensive in 
the long run without subsidies from the government. 
 
The groundwater has a negative effect on the health and productivity of the dhobis. Due to their 
relatively high water demand municipal water, with its unreliable supply and high cost however does 
not constitute a feasible alternative. The streetfood vendors, whose individual water demand is lower, 
have to use potable water and therefore mostly rely on tap water either brought from home or other 
sources in the vicinity of their vending spot. Although Chapter 4.1.3 shows that most drinking water 
samples at food stalls were actually not potable due to bacteriological contamination, the vendors 
consider tap water to be of better quality than groundwater. Street vendors are an essential source of 
affordable food for large sections of the society, but often they also come under public scrutiny for 
unhygienic practices, the possibility of selling spoilt food and using non-potable water for their 
activities (THE HINDU 2013h). 
 
One of the main problems is the lack of taps with running water close to the shops, as these would 
mean that always enough water is available for keeping the stall clean and washing hands. The 
difficulty in obtaining water forces the vendors to carry it to their workplace and might result in its 
restricted use when it comes to hygienic practices. Water also wouldn’t have to be stored for a long 
period of time, which usually leads to the deterioration of the quality. The Ekhta Foot Path Vendors 
                                                          
42
 Food intake in India traditionally is done with the hands. 
111 
 
Association states the access to a larger number and more closely located water taps for the vendors as 
one of the main priorities in their demands towards the GHMC. However, the lack of designated 
vending zones with basic facilities such as water supply, toilets and godowns to store food, entails 
another problem: street vendors are regularly harassed by the traffic police (Interview Laxman Yadav, 
Foot Path Vendors Association, February 14
th
 2012). 
 
Street vendors have to operate from public spaces which are highly frequented. Due to the lack of 
open squares and designated markets areas in Hyderabad, these are streets and footpaths. This leads to 
a competition with other users of these scarce public spaces and the authority tasked with the 
regulation of these spaces is the Hyderabad Traffic Police (HTP). The result is that the HTP is the 
government body the streetfood vendors come into contact with most often, although the Traffic 
Police’s duty is to regulate the traffic and any fines it imposes are according to the Motor Vehicle Act, 
which does not look into the peculiarities street vendors face, in order to earn a livelihood (Interview 
Public Information Officer, SR Nagar Police Station, September 5
th
 2012). All the vendors in SR 
Nagar who are located close to the main road or on certain busy stretches report to face harassment by 
the HTP once or twice a month. The police officers take certain important utensils, such as mixers, 
from the vendors and impose a fine, called “challan” of around 300 Rupees on the vendor. The vendor 
now has to travel to the police station in Nampally, located several kilometers away from the vending 
spot, pay the challan and then is returned the utensil which was taken from him. In order to spare 
himself the journey to the collection spot one vendor admitted to bribe the police officers instead of 
being charged with a challan, a practice which is probably common among the vendors. The Public 
Information Officer of the SR Nagar Traffic Police states that the usual violations by the vendors are 
“footpath encroachment” and “carriageway encroachment” (Interview November 20th 2012). 
 
Ironically none of the vendors in SR Nagar reported to face any problems from the GHMC’s food 
inspectors at the street level. The inspectors show up only once within three months or - as in most 
cases - not at all. Generally they don’t file any complaints. A few vendors reported that the food 
inspectors sometimes eat for free and leave again as they usually look more into the permanent 
eateries and restaurants and only come to the streetfood vendors in case there was a complaint. The 
Chief Medical Officer at the GHMC states that there are only two food inspectors for the whole 
GHMC and that there is no data on food security of streetfood vendors because they are not registered. 
According to the Chief Medical Officer the GHMC wants to close the shops down, which appears to 
be a view totally out of touch with reality and ignoring the street vendors’ importance in the local 
economy and the fact that the administration is not extending any help towards the vendors, in order to 
improve their situation, e.g. by providing regulated spaces for vending where no conflict with the 
Traffic Police arises (Interview February 23
rd
 2012). 
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The vendors are forced to deal with the HTP, which solely is interested in regulating the traffic, but is 
not sensitized in weighing in the vendors’ need for a livelihood into their decisions. This leads to a 
situation where the Traffic Police is perceived as the largest problem of the vendors. As long as these 
conflicts for space prevail and the GHMC acts with an attitude of ignorance, there is no chance that 
designated vending spaces with better access to water and sanitation will become available and as long 
as bribes and challans have to be paid without any clear criteria, the vendors won’t be able to invest in 
a safer water supply and storage. Usha Rani from Sannihita, an NGO working with street vendors and 
fighting for their regularization, says that it would be wrong to label streetfood as bad, as one always 
has to understand the background of the people producing it and consuming it. Only by securing the 
vendors with safe spots to operate from where they don’t face regular harassment will they start to feel 
less worried and then “the mind can learn other things”, e.g. hygienic practices and how to handle 
water properly. In the current situation the water cannot be the vendors’ “headache” and one has to 
keep in mind while consuming streetfood that the water might not be safe. “So bring your own water.” 
(Interview February 9
th
 2013). 
 
5.2 Environmental Impact of Informal Processes 
5.2.1 Groundwater Extraction 
A certain percentage of the groundwater consumed in Hyderabad is extracted formally with the 
required permissions in place. Often it is the HMWSSB itself which drills new borewells, especially in 
summer when the supply from the surface water sources decreases or older borewells fall into 
disrepair and need to be replaced (THE TIMES OF INDIA 2013j). On the other hand Chapter 3 already 
mentioned the problem of privately owned borewells, which are hard to regulate and can be found all 
over the city at residential colonies, private water tanker companies, vendors of bottled water etc. The 
enactment of the APWALTA in 2002 (see Chapter 2.1.5) in theory has made it mandatory to register 
new wells, but on the one hand a large number of private wells was dug before 2002 already so that 
there is no inventory of the existing wells and on the other hand the Act is often ignored, either due to 
a lack of knowledge about its existence, a blind eye by the different municipal bodies or due to the fact 
that new residential colonies, especially those at the fringe which don’t receive municipal tap water, 
have no other chance of obtaining water, whether the drilling of the borewell is legally sanctioned or 
not.  
 
In many places in Andhra Pradesh groundwater is over-exploited and especially the monsoon-
dependent groundwater levels are falling, even in years with average rainfall (DECCAN CHRONICLE 
2013). Table 5.3 presents groundwater level data in different areas in Hyderabad: 
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Table 5.3: Groundwater Levels in Hyderabad, May 2012 
Place 2011 MBGL 2012 MBGL Drop in Levels 
SR Nagar 19.35 19.6 -0.25 
Humayun Nagar 2.4 3.33 -0.93 
Kulsumpura 5.5 9 -3.5 
Chandrayangutta 8.7 10.15 -1.45 
Dar-ul-shifa 8.5 11.69 -3.19 
Nampally 10.9 13.3 -2.4 
Gachibowli 3.45 4.3 -0.85 
Juvenile Home 5.5 5.7 -0.2 
Balanagar 11.35 13.2 -1.85 
Malkajgiri 16.45 24.3 -7.85 
Quthbullapur 4.95 6.49 -1.54 
Rajendranagar 11.6 13.9 -2.3 
Source: JAW 2012; MBGL: meters below ground level 
 
The data shows that the depth of the groundwater varies significantly throughout the city. Also the 
decline between May 2011 and May 2012 varies widely with the drop in the water levels being 
relatively small in some areas (e.g. SR Nagar, Juvenile Home) but very high in others and reaching 
almost 8 m at Malkajgiri. The average depth to the upper water level before the monsoon stands 
between 5 and 20 m BGL, whereas after the monsoon this reduces to 2 to 15 m BGL (JAW 2012). The 
above average rainfall of around 950 mm in 2013 led to the recovery of the groundwater levels in 
many places in and around Hyderabad (THE TIMES OF INDIA 2013l). 
 
Despite the attempt to regulate groundwater extraction by enacting the APWALTA, it continues 
unchecked in an informal space, as the law is not enforced. Those who have the capital to drill deeper 
borewells, which reach depths of more than 300 m now, are able to compensate for the drop in the 
water levels, e.g. affluent households or industrial units, however those supplementing their water 
supply by groundwater from handpumps, won’t be able to compete in this race to ever deeper aquifers, 
i.e. especially people living in slums and squatter settlements will be affected. Almost everybody in 
Hyderabad has to supplement the municipal supply by groundwater, especially the poorer sections 
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with less storage facilities and shared tap water connections. However, these are the ones whose access 
to groundwater is more restricted due to the usage of handpumps or borewells that don’t run as deep.  
 
Rainwater harvesting (RWH) in order to infiltrate it into the subsoil and thereby recharging the 
groundwater has been identified as a solution to solve the crisis in 2000 already, when the AP 
government passed an order which stipulates that every municipality has to make RWH mandatory in 
new buildings with an area of at least 300 m², including group housing, commercial complexes, and 
municipal buildings (CSE 2013). Implementation however seems to be very poor. Although in 
Hyderabad money was collected from residents in order to build 25,000 recharge pits where rainwater 
collected from the roofs is supposed to be infiltrated into the ground, until 2013 only 1,200 pits had 
been dug (THE TIMES OF INDIA 2013k). 
 
To build a recharge pit an appropriate space of at least 3 m² has to be identified on the premises. 
Dinesh Kumar from the Institute for Resource Analysis and Policy in Hyderabad describes the plans to 
recharge the groundwater as “non-sense” as no research had been done before implementing this 
policy. Especially in the informal settlements the collection of roof water is not feasible, as the per-
capita roof area is too small in low income settlements and there is no space for recharge pits. 
Additionally the semi-arid climate of Hyderabad complicates the maintenance of the RWH structures 
and makes the system too expensive (Interview February 16
th
 2012). Considering the fact that many 
informal settlements don’t have a proper water supply and sewerage infrastructure in place, it seems 
unlikely that the implementation of RWH will happen comprehensively let alone it being functioning 
efficiently. 
 
5.2.2 Water Pollution by Informal Processes 
Everybody who uses water causes some sort of pollution, if the water is used by a squatter or a 
resident in one of Hyderabad’s upmarket neighborhoods. The question pertaining water pollution by 
informal processes is difficult to answer, as the nature of informal processes does not differ from 
formal processes. When asked about sequencing the most water polluting activities, Paritosh Tyagi, 
former chairman of the CPCB in New Delhi, states that the most polluting activities are the industrial 
units with activities such as electroplating, distilleries, tanneries and papermills. Domestic sewage as a 
source of water pollution follows and after that agricultural runoff, which is not part of this study 
(Interview February 2
nd
 2013).  
 
Industries 
The 2007 study “Effluent from drug manufacturers contains extremely high levels of pharmaceuticals” 
by Swedish researchers LARSSON ET AL. analyses pharmaceuticals in the effluent from the CETP in 
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Patancheru. The study found that the levels of several broad-spectrum antibiotics and other common 
drugs in the effluents were extremely high and all the eleven analyzed drugs were detected at levels 
higher than 100 µg/l. “To the best of our knowledge, the concentrations of these 11 drugs were all 
above the previously highest values reported in any sewage effluent… The discharge of ciprofloxacin 
[an antibiotic produced by several companies in the area] corresponds to approximately 45 kg of active 
pharmaceutical ingredient per day, which is equivalent to the total amount consumed in Sweden over 
an average 5-day period.” (LARSSON ET AL. 2007:753). The study concludes that the amount of drugs 
being released into the environment by production facilities may be important point sources in these 
locations and the source for high environmental concentrations.  
 
Although the effluent from the CETP is taken to the Amberpet STP since 2009, it is unlikely that the 
antibiotic load there will reduce significantly, as it was not designed to treat the effluent of 
pharmaceutical companies. The high load of antibiotics might even be harmful to the activated sludge, 
thereby deteriorating the treatment process. From Amberpet STP the partially purified water is 
released into the River Musi and used by farmers further downstream, outside the city. By this path the 
pollutants in the effluent find their way into the food chain (Interview Ramesh Bhat, Secretary 
General, Federation of Asian Nutrition Societies, March 5
th
 2012). Chapter 4 has mentioned the fact 
that Patancheru is highly polluted as can be seen from several studies. Groundwater pollution has been 
reported since 1985 (RAO ET AL. 2000:369). GOVIL ET AL. found heavy metals in the soil to be two to 
three times higher than normal causing a health hazard to human beings, animals, and plants and 
leaving the soil unfit for agriculture. The contaminants are not evenly distributed, but are concentrated 
at the CETP and around the streams that used to receive the waste water before the pipeline taking the 
effluents to the city was constructed in 2009 (GOVIL ET AL. 2001). 
 
The solution of taking the industrial effluents from Patancheru to Hyderabad and mixing it with 
domestic sewage there so that the concentrations of pollutants reduces, will lead to a reduction of the 
local pollution in Patancheru, however the actual problem has not been tackled, but only been 
relocated. To the knowledge of the author there are no studies yet examining the impact of the 
industrial effluents on the River Musi. Table 5.4 shows the results of water samples in the River Musi 
taken upstream and downstream of the Amberpet STP. 
 
The mixing of the river water with the STP’s effluent brings down the BSB5, but with 120 mg/l it is 
still extremely high. For outdoor bathing in water bodies for example the CPCB prescribes a BSB5 of 
3 mg/l or less (CPCB 2008). The reduction of the CSB can almost be fully attributed to the reduction 
of the BSB5. As opposed to the BSB5, the CSB also contains substances which are not easily 
biodegradable, e.g. detergents and pharmaceuticals and other chemical compounds. As these are not 
degraded in the Amberpet STP, they eventually end up in the river. The almost unchanged value of the 
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Kjeldahl nitrogen (TKN) demonstrates that a denitrification does not seem to be in place either. The 
high CSB is an indicator of a high chemical contamination of the River Musi, which will partially 
stem from industries. Here heavy metals and pharmaceuticals will find their way into the soil and the 
groundwater too, as the river is not properly lined and allows the infiltration of water along its river 
alluvium.   
 
Table 5.4: Water Samples Upstream and Downstream of Amberpet STP, 2012. 
Parameters upstream downstream 
BSB5 208 mg/l 120mg/l 
CSB 549 mg/l 410 mg/l 
TKN 20.0 mg/l 19.0 mg/l 
Ammonium (NH4-N) 12.9 mg/l 8,9 mg/l 
Phosphorus (P) 8.6 mg/l 6.8 mg/l 
Source: ARVEE ASSOCIATES 2012 
 
The numerous industrial units operating in and around Hyderabad are not informal and the pipeline 
solution which was realized in Patancheru has the official sanctioning of the AP PCB. This 
demonstrates that some of the most polluting activities are not pursued by informal units and are 
actually protected by the regulator through what in Chapter 2.1.2 was described as “regulation from 
above”. 
 
Domestic Sewage and Own-Account Workers 
As described in Chapter 3 and the values in Table 5.4 highlight, the River Musi nowadays is nothing 
but the city’s main sewage pipeline, therefore it is difficult to assess how much of the pollution stems 
from industries and how much from the domestic sewage from the city itself, especially as there are no 
exact numbers on the consumption of water by the industrial units, who can always supplement their 
demand by groundwater. Regarding domestic waste water however, no differentiation can be made 
between formal housing and informal housing. Slums and squatter settlements are often perceived as 
dirty due to congestion, a lack of sanitary facilities, a deficient water supply, and their location close to 
polluted sites such as the banks of open nalas carrying waste water or the River Musi itself. But due to 
the restricted water supply especially in squatter settlements, where in some places consumption rates 
of only around 20 LPCD were estimated, the amount of waste water created by the inhabitants is less 
than in better off colonies, where people are able to store enough water and have unrestricted access to 
groundwater. The amount of detergents and other washing agents can also be considered to be lower 
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in poorer sections of the society, who tend to live in informal settlements. The Musi serves as a 
catchment of the whole city. As long as also the formal city is not properly served by a renovated 
underground sewage system and a sufficient amount of functioning STPs, the water bodies of 
Hyderabad will suffer from large amounts of domestic sewage, no matter its origin. 
 
The impact of the own-account workers represented in this study naturally depends on their activity. 
Streetfood vendors are dependent on water and they discharge a certain amount of water at the end of 
the day, but this waste water is only lightly polluted, as it doesn’t contain any toilet waste and often 
not even detergents. Due to their activity the dhobis’ waste water however contains high amounts of 
detergents and this water is either let into the nearest water body or infiltrated into the soil. Table 5.4 
shows high amounts of phosphorus in the River Musi, which could indicate pollution through 
detergents, if these contain phosphorus. However, domestic sewage also contributes to this kind of 
contamination. All dhobis reported to use standard detergents which are used by private households 
too. According to Paritosh Tyagi the washermen by profession are rending a service and use the water 
to earn a living out of it, therefore they should not be treated like private households, which can’t be 
held accountable for disposing of their waste water. The Pollution Control Board suggests the erection 
of structures near the rivers and streams where the dhobis’ waste water should be treated in a separate 
tank, under the supervision of regulatory authorities.  As of now however their activities are treated as 
non-point source pollution by the CPCB and therefore they are not held accountable by the Indian law, 
which is based on outlet effluents (Interview February 2
nd
 2013). 
 
Workshops in Bholakpur 
A similar problem arises when assessing the pollution caused by informal workshops. Due to their 
large number, a lack of detailed registration of the pursued activities, and their embedding in 
residential areas such as Bholakpur an isolated view on their pollution potential is difficult. 
Concerning informal workshops Paritosh Tyagi especially mentions oils, acids and paints which are 
often utilized in these units and whose usage could also be observed in Bholakpur. The units here are 
connected to the general sewage system, which takes all waste water to the nala connecting the 
Hussain Sagar with the River Musi. As Chapter 4.2.4 has demonstrated, an effluent per se, as a point-
source pollution which could be analyzed, does not come from these units as no water is used for the 
processes itself. The way the above mentioned substances are handled however poses a threat to the 
environment, e.g. when expired chemicals, the acids from car batteries or paint are drained into the 
sewage system, thereby possibly releasing heavy metals, motor oil, and other hazardous wastes.  
 
 A study undertaken within the project by WAGNER (2013) examined groundwater and soil samples in 
Bholakpur, in order to assess if the previous but now discontinued operations of the tanneries in the 
area had led to contaminants still being persistent within the subsurface and if local residents get in 
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contact with these contaminants. The study also helps to understand, if the current activities have an 
impact on the groundwater in Bholakpur. The bacteriological contamination of the tap and 
groundwater in Bholakpur due to the defective infrastructure has already been highlighted in Chapter 
4.1.1. Figure 5.4 is a map which shows the sites of the water and soil samples taken in Bholakpur as 
well as the land use pattern in the area. 
 
 
Figure 5.4: Map of Bholakpur Showing the Sampling Sites for Ground-, Tap Water and Soil Samples   
as well as the Land Use Pattern (Created by the author, based on: GHMC 2012c) 
 
Tables 5.5 and 5.6 (Tables A4.4 and A4.5 in the Appendix 4 respectively) show the trace elements 
examined in different groundwater samples in Bholakpur.  
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Table 5.5: Laboratory Results of the Water Samples from Bholakpur: Trace Elements (in [mg/L]), 
NGRI, part 1 
Sample Type Al As B Ca Cd Cl
-
 Cu Cr F Fe 
BH1 GW 0.87* 0.001 0.120 120.83 0.000 150.42 0.054 0.013 1.29 1.06 
BH2 GW 0.96* 0.001 0.162 125.07 0.000 134.09 0.048 0.014 0.62 0.98 
BH3 GW 1.10* 0.002 0.180 163.15 0.001 196.03 0.092 0.016 1.90 0.75 
BH4 GW 1.19* 0.001 0.677 198.11 0.001 119.40 0.084 0.018 0.63 1.32 
BH6 GW 0.88* 0.001 0.182 168.43 0.000 238.13 0.058 0.009 1.42 1.01 
BH7 GW 0.83* 0.001 0.211 170.86 0.000 170.64 0.065 0.015 1.23 0.81 
BH9 GW 0.85* 0.008 0.138 116.12 0.009* 260.10 0.726 0.015 1.89* 8.29 
BH10 GW 0.83* 0.002 0.127 127.51 0.000 147.07 0.106 0.011 0.85 1.15 
BH12 GW 1.39* 0.001 BDL 166.32 0.000 187.08 0.104 0.024 1.55* 0.75 
BH15 GW 1.98* 0.003 BDL 145.44 0.001 1423.38 0.102 0.042 1.87* 0.91 
BH16 GW 1.28* 0.001 BDL 117.41 0.000 286.91 0.068 0.023 1.28 0.46 
BH19 GW 4.95* 0.015* BDL 744.60 0.003* 6898.96 0.345 0.185* 1.28 6.16 
BB1 GW 0.76* 0.002 0.127 143.50 0.000 219.79 0.062 0.015 0.96 0.52 
BB2 GW 1.40* 0.001 BDL 107.53 0.001 393.20 0.073 0.022 1.11 0.49 
BTH1 TW 1.43* 0.003 BDL 59.37 0.000 60.94 0.089 0.023 0.53 0.39 
BTH2 TW 1.40* 0.002 BDL 59.55 0.000 68.34 0.066 0.023 0.59 0.37 
BTH3 TW 1.19* 0.003 BDL 55.08 0.000 59.53 0.062 0.022 BDL 0.31 
BTH4 TW 1.11* 0.003 BDL 52.20 0.001 60.36 0.065 0.022 0.48 0.32 
BTH5 TW 1.20* 0.003 BDL 53.77 0.000 89.69 0.057 0.020 0.61 0.32 
BTP1 TW 1.72* 0.003 BDL 68.10 0.000 65.69 0.105 0.023 0.50 0.45 
BTP3 TW 0.84* 0.003 0.086 50.89 0.000 68.77 0.044 0.009 0.46 0.30 
BTP4 TW - - - - - 180.00 - - 0.50 0.01 
TW = Tap Water, GW = Groundwater, BDL = Below Detection Limit 
All samples were analysed via ICP-MS, except for sample BTP4, which was analysed by the external 
laboratory IHS. The elements Cl- and F were analysed via ion-chromatography with the EPA 300.1 
method. Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by 
the BIS (2003) are highlighted by blue entries regarding the desirable limit and red entries for the 
permissible limits. Exeedances of the guidelines for drinking-water quality set by the WHO (2011) are 
marked with a “*”. 
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Table 5.6: Laboratory Results of the Water Samples from Bholakpur: Trace Elements (in [mg/L]), 
NGRI, part 2 
Sample Type K Mg Mn Na Ni Pb Sb Se Zn 
BH1 GW 3.85 24.90 0.845* 113.20 0.022 0.014* 0.000 0.010 0.26 
BH2 GW 30.56 31.48 0.194 110.05 0.015 0.012* 0.000 0.014 0.22 
BH3 GW 7.64 33.28 0.110 125.04 0.024 0.074* 0.000 0.024 1.32 
BH4 GW 3.74 36.50 0.119 156.38 0.051 0.021* 0.000 0.016 1.80 
BH6 GW 7.66 36.09 0.187 147.25 0.026 0.014* 0.001 0.018 0.44 
BH7 GW 4.74 43.28 0.671* 118.56 0.024 0.011* 0.000 0.014 0.33 
BH9 GW 18.87 30.63 0.523* 101.11 0.017 0.076* 0.000 0.014 3.17 
BH10 GW 12.32 32.35 0.081 99.82 0.020 0.012* 0.000 0.010 0.67 
BH12 GW 3.26 32.60 0.238 143.05 0.038 0.032* 0.000 0.011 0.30 
BH15 GW 3.50 32.90 0.264 - 0.063 0.024* 0.000 0.023 1.19 
BH16 GW 2.68 30.93 0.225 194.70 0.032 0.020* 0.000 0.011 0.25 
BH19 GW 12.95 125.53 0.748* 2666.2 0.083* 0.190* 0.001 0.069* 7.88* 
BB1 GW 15.89 29.33 0.856* 110.79 0.028 0.012* 0.000 0.012 0.29 
BB2 GW 3.24 25.60 0.141 84.91 0.024 0.056* 0.001 0.010 5.52 
BTH1 TW 3.44 24.82 0.094 64.77 0.021 0.015* 0.000 0.009 0.21 
BTH2 TW 3.35 24.13 0.090 65.09 0.021 0.016* 0.000 0.008 0.21 
BTH3 TW 3.89 23.23 0.079 65.10 0.020 0.074* 0.000 0.009 0.15 
BTH4 TW 3.81 21.58 0.076 60.41 0.024 0.016* 0.000 0.010 0.21 
BTH5 TW 2.91 22.93 0.078 61.60 0.012 0.012* 0.000 0.012 0.11 
BTP1 TW 3.84 27.49 0.113 70.06 0.029 0.020* 0.000 0.008 0.28 
BTP3 TW 4.07 20.15 0.066 56.44 0.017 0.010* 0.000 0.013 0.24 
BTP4 TW - 56.00 - - - - - - - 
TW = Tap Water, GW = Groundwater, BDL = Below Detection Limit 
All samples were analysed via ICP-MS, except for sample BTP4, which was analysed by the external 
laboratory IHS. The elements Cl- and F were analysed via ion-chromatography with the EPA 300.1 
method. Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by 
the BIS (2003) are highlighted by blue entries regarding the desirable limit and red entries for the 
permissible limits. Exeedances of the guidelines for drinking-water quality set by the WHO (2011) are 
marked with a “*”. 
 
Only one single groundwater sample (BH 19) features an increased chromium concentration of 0.185 
mg/l. Taking into consideration its historical background as a site for industrial tanning, the chromium 
concentrations were expected to be much higher. High levels of sodium chloride (NaCl), or simply 
common salt, have been detected in the groundwater. These increased levels are likely to be related to 
the salting activities by the still active skin traders in Bholakpur. 
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The concentrations of Fe, Cu and Pb are clearly increased in the groundwater samples, which could 
either be interpreted as an indication for industrial pollution by the tanneries or a result of ongoing 
activities such as the conditioning of car batteries and the disposal of paints. However, one also has to 
take the assumption into consideration that the presence of some elements is not a specific 
environmental problem of Bholakpur. This is enforced by the fact that the same trace elements also 
feature increased values in the tap water samples. For example, iron (Fe) occurs naturally but also 
artificially because of its predominant use as technical material. Therefore, its occurrence is ubiquitous 
(KÖLLE 2001). Copper (Cu) is a common material in water pipes due to its corrosion resistance. Lead 
(Pb) and zinc (Zn) are also applied for the production of hot dip galvanized pipes. The risk of Cu, Pb 
or Zn being released from the pipes and emitted into the water needs to be taken into consideration 
(KÖLLE 2001). Thus, it is also likely that the increased levels of Fe, Cu, Pb and Zn do not origin from 
the specific industrial conditions of the Bholakpur area.  
 
The occurrence of manganese (Mn) can potentially arise from the tanning activities. However, it is 
also a common component in zinc-carbon batteries (KÖLLE 2001), which are a trade commodity of the 
local metal-traders. The origin of the increased Mn values cannot explicitly be associated with the 
former tanneries, but might stem from the handling of the batteries by the local scrap dealers. The 
trace element aluminium (Al) is also found to be increased within the groundwater samples. It is used 
as basification agent during the chrome tanning process or as metal mordant for dyeing during the post 
tanning steps (CONVINGTON 2009). However, it is striking that the aluminium concentrations are 
increased within the ground- as well as in the tap water samples. This can be interpreted as an 
indication for other causes. High aluminium concentrations can also occur naturally, for example due 
to pyrite weathering (KÖLLE 2001). It is possible that the increased levels do not origin from the local 
anthropogenic conditions, but from natural ones which affect the groundwater and the reservoirs that 
provide the tap water. 
 
Furthermore, NO3-, Ca and Mg are also found to be significantly increased. Calcium compounds (Ca) 
and magnesium (Mg) are applied during the chrome tanning process (CONVINGTON 2009). 
Nevertheless, these substances can also have other sources. For instance, calcium occurs naturally or 
as a product of the chemical industry (e.g in form of calcium chloride). Increased magnesium and 
nitrate values can arise due to leaching of fertilized agricultural areas. No agricultural areas are located 
within or near Bholakpur, though. Fluoride (F) and selenium (Se) are also found to be increased within 
the groundwater samples. However, no information about a correlation of these trace elements and the 
tanning process can be found within the literature and probably they are not related to the recent 
processes happening in Bholakpur. 
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In summary, the laboratory results clearly indicate a very low chemical quality of the groundwater in 
Bholakpur. Any utilization for drinking purposes is not recommended. WAGNER (2013) concludes that 
most of the increased trace elements could be associated with the substances that are used for the 
tanning process. This indicates that the groundwater contaminations are possibly caused by the former 
industrial tanning activities in Bholakpur. Nevertheless, the concentrations of the main indicator 
chromium are surprisingly low, featuring just a single increased groundwater sample (BH19). This is 
not typical for a tannery site. The sodium and chloride levels indicate an environmental degradation, 
which is most probably caused by sodium chloride. Although, sodium chloride is also applied as an 
additive during the tanning process (CONVINGTON 2009), it is more likely that the high concentrations 
arise from the industrial skin salting activities that still take place in Bholakpur in present times. This 
leads to the assumption that the impacts of the present skin salting shops are much more serious than 
the impacts of the long expired tanning activities. The other trace elements that were found to be 
increased within the groundwater samples can be associated with the former tanning activities. 
Nevertheless, other causes such as natural reasons, alternative industrial activities or influences from 
the pipe material cannot be rejected. Especially if the values show elevations within the tap water and 
groundwater samples, an influence of the pipe material is considered to be likely. In consequence, it is 
not possible to determine the former tanneries as a main pollution cause. Some of the elevated values, 
e.g. Pb could be caused by informal workshops dealing with car batteries or paints, but it is not 
possible to backtrack this contamination to a certain source.  
 
The workshops dealing with e-waste in Bholakpur generally only trade the waste by buying it from 
households and companies and then selling it to other, more specialized traders or to recyclers, which 
are not located in Hyderabad. The CEO of Samkitec Resources, a company active in setting up 
recycling plants in India, said that the informal e-waste hub of India is Delhi, in Hyderabad e-waste 
was “invisible” (Interview May 9th 2013). Apart from the manual separation of certain components, 
such as plastic parts and metallic parts, no e-waste recycling, which can lead to the release of toxins, 
takes place in Bholakpur. E-waste is not shredded, burned or chemically treated here. The Manager of 
Operations of an authorized e-waste dealer in Hyderabad confirms this observation. Although there are 
many informal scrap dealers that run without any official licence, there are no informal e-waste 
recycling shops in Hyderabad. The e-waste scrap from Hyderabad is taken to Delhi, Bombay and 
Chennai to be recycled informally (Interview Manager Operations, GEMS, May 9
th
 2013). 
 
The soil samples analyzed feature very little indications for tannery induced degradations. The pH and 
EC values are increased, which could also be the effect of infiltrating sewage water (see Table A5.1 in 
Appendix 5). The observed chromium levels, which range between 51.5 mg/kg and 41 mg/kg, are not 
increased and are consistent with the results of the groundwater analysis. The results indicate the Pb 
and Zn levels to be increased within the soil samples. Due to the low chromium levels this is therefore 
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probably not an indicator of a contamination by the former tanning activities, but arises from other 
causes. For example, KÖLLE (2001) described the risk of lead and zinc being detached from hot dip 
galvanized pipes. The possibility is given that polluted water from the pipes enters the environment 
through leakages and that trace elements accumulate within the soil. Other trace elements, such as Cu, 
Ni, As and Cd neither exceed the guideline values of the soil quality standards nor the test values of 
the German Federal Soil Protection Act or the world median (compare with NIKHIL (2007); 
BUNDESMINISTERIUM DER JUSTIZ (1999) or BOWEN (1979)). Thus, no abnormal values can be 
reported. 
 
5.2.3 Solid Waste Management 
Chapter 4.2.1 has given an overview of the formal and informal aspects of solid waste management in 
Hyderabad. 3000 t of household wastes are officially brought to the landfill in Jawaharnagar every 
day, whereas approximately 1000 t are collected by waste pickers and introduced into the recycling 
process. There are several ways in which domestic solid waste can lead to a pollution of water 
resources and the data collected in Hyderabad indicates that the informal section of waste management 
actually reduces the environmental stress on water. Hyderabad doesn’t have a sanitary landfill. 
Jawaharnagar was opened around 2005, when the city grew and the existing dumpsites got too close to 
the city and had to be shut. Being considered a temporary solution initially it started operating without 
any studies examining the suitability of the area and without setting up the barriers and technical 
solutions needed for running a sanitary landfill. Figure 5.5 shows a photo of the Jawaharnagar landfill 
in 2013. The waste is not covered and burns at several places: 
 
 
Figure 5.5: Jawaharnagar Landfill, 2013 (Photo by the author) 
 
A part of the concession between RAMKY and the GHMC is to rehabilitate the landfill, in order to 
collect leachates, cover it, and get environmental clearance for it. A senior consultant at RAMKY 
describes the landfill as a “big repair job”. The flow of leachates has to be isolated and the leachates 
stored. The plan is to spray the leachate on the waste in the dry months and have it evaporated. As of 
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now however, a cap does not yet exist and leachates from the landfill continue to be a problem 
(Interview August 24
th
 2012).  
 
The contact at RAMKY didn’t disclose any numbers concerning the leachates from Jawaharnagar. The 
deeper groundwater under the granite barrier seems to be protected from leachates, confirming the 
findings by SCHMITZ (2012). He admitted however that the surface water around the landfill was 
“bad” (Interview August 24th 2012). A study undertaken by MOR ET AL. who collected leachate 
samples from the Gazipur landfill in Delhi found them to be significantly affected by heavy metals 
(Cd, Cr, Cu, Fe, Ni, Pb and Zn) and high COD values, which indicate the presence of organic 
contaminants (MOR ET AL. 2006). Another study by BISWAS ET AL. finds the groundwater around a 
Kolkata landfill to be significantly affected by leachate percolation, as concentrations of heavy metal 
are moderately high (BISWAS ET AL. 2010). The leachates of the Hyderabad landfill will be similar to 
the ones of the landfills of Delhi and Kolkata. As the informal economy that has developed around 
SWM reduces the amount of waste that has to be landfilled every day by around one fourth, the 
growth of the area under landfills is also reduced significantly, which entails a reduction of the 
leachates production and the potential pollution of surface- and groundwater, especially as long as no 
scientific leachate collection and treatment is in place at Jawaharnagar. 
 
Another problem often observed in Hyderabad is associated with the collection of the blue containers. 
Although they are supposed to be emptied every day, in many places they often overflow or are 
damaged with the effect that the surroundings at the waste collection points are often littered with 
waste. In these conditions many people don’t make an effort to properly dispose of their waste inside 
the bins and simply throw it near the containers, adding to the problem of littering. A related problem 
in localities where no informal household collection scheme is in place is that the collection points for 
many households are not conveniently located or simply too far away with the effect that waste often 
is thrown somewhere close to the house. This could be observed around the nala in Rasoolpura but is 
prevalent all over Hyderabad. Especially the open streams but also lakes and the River Musi receive a 
lot of solid waste. Due to the deficient solid waste infrastructure households also regularly burn their 
waste within their neighborhood (for example see also THE HINDU 2013i or THE TIMES OF INDIA 
2013m). Many times however it could also be observed that the sweepers themselves, technically a 
part of the formal waste management system, set little heaps of waste on fire in order to reduce their 
volume instead of disposing of the waste in the blue containers. Figure 5.6 provides an impression of 
the waste collection sites, the improper disposal of solid waste in water bodies and the burning of 
waste in the streets. By providing household collection services and reducing the amount of waste that 
has to be collected at the collection points by recycling it, the informal waste workers reduce the 
occurrence of these deficiencies.  
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Especially low temperature burning of waste can lead to toxins being released into the environment. 
There is no waste separation at the source, i.e. at the household level, taking place in Hyderabad, 
therefore the waste openly burned on the streets contains different plastics. The burning of chlorinated 
plastics such as polyvinyl chloride (PVC) and plastic products containing flame retardants is 
associated with the formation of dioxins and furans (USEPA 1997). After being dispersed into the 
environment dioxins and furans tend to accumulate in organic rich media. Due to their hydrophobic 
properties ground- and surface water however won’t be affected (ADRIAENS ET AL. 1995:2252). 
Polychlorinated biphenyls (PCBs) can be released to the environment by the incineration of municipal 
waste and leach into the soil. Although PCB is more likely to adsorb to sediments and suspended 
matter, a resolution into the water can occur (USEPA 2012). The incomplete burning of garbage also 
causes the formation of polycyclic aromatic hydrocarbons (PAHs). These generally do not dissolve 
easily in water, however adsorbed to solid particles they can settle at the ground of lakes and rivers 
(ATSDR 1996). Although the burning of waste is generally linked to air pollution, the pollution of 
water bodies and groundwater is possible too, especially if the burning of waste takes place right next 
to nalas, rivers, lakes or on open soil allowing leachates to percolate into the ground. 
 
 
Figure 5.6: Deficiencies of SWM in Hyderabad (Photos by the author) 
 
Waste pickers who are specialized in plastics regard solid waste as a resource and their livelihood 
depends on it, therefore they generally don’t burn it. However, in some cases also informal waste 
workers resort to burn waste. After extracting the plastic, the remaining material is burnt, in order to 
retrieve the remaining metals (Interview Senior Consultant, RAMKY, August 24
th
 2012). In a 
settlement of waste pickers along the River Musi the interviewees admitted to burn wires in order to 
retrieve the copper. A 2010 study on the air quality in Mumbai estimates that of the total amount of 
solid waste generated in the city 2% are openly burnt in the streets by residents, waste pickers, and 
sweepers, whereas the amount of waste that burns openly within the city’s landfills is approximately 
10% of the total amount of solid waste generated (NEERI 2010:3-25). The waste pickers and 
household collectors are reducing the amount of waste which is landfilled and the percentage of waste 
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burning in the streets is lower than at the “formal” landfill site, but the reach of door-to-door collection 
schemes is inadequate and the clearance of waste from the collection points is deficient. 
 
As long as the city doesn’t make the door-to-door collection mandatory and relies on informal 
arrangements that need to be arranged by neighborhoods themselves, an area-wide household 
collection is unlikely to be achieved. “For a professional waste management system they [waste 
pickers] cannot be employed like this” (Interview Senior Consultant, RAMKY, August 24th 2012). In 
the long run RAMKY wants to get rid of the unhygienic collection points, implement a city-wide 
door-to-door collection system which involves the people who are currently self-employed, and 
thereby tackle the issue of waste being discarded in open spaces and water bodies and being openly 
burnt in the streets. In combination with the upgrade of the Jawaharnagar landfill this would curb the 
release of toxins into the environment, however it remains to be seen when or whether these plans are 
realized. In the current situation the informal waste management reduces the amounts of waste that is 
burnt and landfilled by recycling it and taking the resources back into the cycle of materials, thereby 
also reducing the amount of primary resources that have to be used. 
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CHAPTER 6: The Political (In)capacity of the Informal City to Demand 
Better Services 
 
The previous chapters describe the deficiencies in the water supply and sanitation situation and the 
resulting impacts on lifes and activities as well as the environment. The following chapter will explain 
how this failure results in the appearance of formal-informal linkages and attempts at regularization in 
order to improve the situation. There are numerous resident groups and organizations in settlements 
which try to give the poor a voice. But also government programs aim at regularizing informal 
settlements and improve their access to water and sanitation.  
 
The court case against the workshops in Bholakpur was a result of the cholera outbreak in 2009 and 
demonstrates how informal processes are blamed to be responsible for environmental pollution 
without any scientific foundation and which lackadaisical efforts are made to really improve the life of 
the people dependent on these workshops. This leads to a form of environmentalism sometimes more 
interested in aesthetics than a real improvement of the informal city. 
 
6.1 Joint Action for Water 
During interviews with slum dwellers often they complained about the fact that despite approaching 
the water utility about a lack of water or its bad quality, the authorities didn’t react. Another problem 
is when slum dwellers don’t know how and where to complain in the first place. As the Rasoolpura 
example has shown, where a group of women in the case of water scarcity has to approach a slum 
leader or politician in order to put pressure on the water utility (Chapter 4), there often is no direct 
accountability of the provider to the consumer. By having to contact a politician or policymaker first, 
the people have to resort to what the World Bank in its 2004 World Development Report describes as 
the “long route” of accountability (WORLD BANK 2003:6). Preferable to this is the “short route” which 
brings the service provider and the actual user together. The two routes are pictured in Figure 6.1: 
 
 
Figure 6.1: The Framework of Accountability Relationships (Source: WORLD BANK 2003) 
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The ideal type short route, where an individual from a slum addresses the utility on his or her own, in 
reality is restricted by time, a lack of information, and different socio-economic statuses between poor 
customers and the utility’s professionals, which prevents the short route to function properly. 
Therefore NGOs usually play an important role in channeling pressure and information between the 
slum community and the service provider (CONNORS 2007:193). 
 
According to Kavita Rao, professor in architecture at the Jawaharlal Nehru Architecture & Fine Arts 
University Hyderabad, most NGOs and local groups in the city concentrate on health and education 
but not on water issues (Interview February 25
th
 2011). On the other hand a large pool of groups, 
organizations and associations does exist in Hyderabad, in Bholakpur alone around eleven, e.g. the 
associations formed by the plastic, skin, and iron traders, the Bholakpur Welfare Association, which is 
looking into community development since the 70s, Harijana Giryana Sangam, which is taking up the 
cause of untouchability, the Markaji Panch committee, which is concerned with domestic violence and 
several more often only working inside one particular slum community (Interview, Mohammed 
Chand, JAW, October 11
th
 2011). This is consistent with a worldwide trend in megacities in 
developing countries, where public administrative systems as well as the private economy are 
supplemented by self-organizing networks and institutions (MERTINS/KRAAS 2008:8). 
 
In order not to create another organization, but tap the existing local potential which would help in 
giving the slum communities a voice, the Chetana Society, an NGO based in Hyderabad and working 
on environmental issues with the aim to empower poor and unorganized people, has created the Joint 
Action for Water (JAW). JAW is a citizen based platform to work with the existing NGOs, in order 
not to create a parallel network but resort to the network and reach of existing NGOs without being in 
the grip of political parties. JAW focuses on drinking water and sanitation and has developed 
programs of awareness and capacity building, with the goal to form and strengthen so called 
Community Based Organizations (CBOs) by training volunteers from local communities. These 
volunteers collect water samples from different locations in a settlement around two or three times a 
week (the tested parameters are: pH, residual chlorine, fluoride, iron, turbidity, alkalinity, hardness, 
and bacterial contamination). The data then is reported within the settlement and to the concerned 
authorities, in order to make them take the appropriate measures and improve water supply and 
sanitation services in the settlements. The project is funded by WaterAid (UK) (Interview Dr. 
Narasimha Reddy, JAW, February 14
th
 2013). 
 
 JAW started its operation in 2010 and is working in 76 settlements of slums and the lower middle 
class. The CBOs created by JAW at the community level are called Bhasti Vikas Manch
43
 (BVM). 
BVM committees were formed in Bholakpur and in Rasoolpura. These shall be maintained by a 
                                                          
43
 Bhasti Vikas Manch literally translates to Slum Development Group. 
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simple administration and volunteer work, so that even after the expiration of the funding through 
WaterAid (UK) after 2013, the formed CBOs can continue to work and have the ability to demand for 
better services on civic issues from governmental authorities (Interview Chief Project Coordinator, 
JAW, October 24
th
 2011). Figures 6.2 and 6.3 show women of the local BVM in Rasoolpura taking 
water samples and testing them with rapid tests provided by JAW, as well as a banner installed next to 
handpumps in Bholakpur. The groundwater samples had been analyzed at the Jawaharlal Nehru 
Technical University (JNTU) in Hyderabad and the public display of the results, which highlighted 
their high bacteriological contamination through sewage water, was meant to raise awareness of the 
bad groundwater quality in Hyderabad among the residents. All over the city 65 groundwater samples 
were taken at the beginning of 2012 and only three were found to be safe for drinking. The majority of 
the samples were polluted by sewage. 
  
 
Figure 6.2: Banner by JAW in Bholakpur          Figure 6.3: Water Testing by JAW in Rasoolpura         
            (Photo by the author)                                                   (Photo by the author) 
 
According to the lead coordinator of Bhumi, an NGO which forms part of the JAW network inside 
Rasoolpura, every week so called “fellows” from the community test water at different places inside 
the slum and contaminations are reported to the Cantonment Board, which takes immediate action. In 
places where the supplied water is found to be contaminated, the water and sanitation lines are 
repaired and water tankers are cleaned. Since the start of the water testing and the reporting to 
authorities the health situation among the residents has improved by “20 to 25%”. The problem of the 
open sewerage system however remains unsolved and often the pipes are only replaced at the place 
where the contamination was detected. The issue is not permanently addressed by replacing and 
renewing the whole water and sanitation infrastructure. Local interventions are performed after 
detecting a problem, but no preventive approach is taken (Interview Lead Coordinator, Bhumi, 
February 13
th
 2013). 
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For JAW the status of a slum, whether notified or non-notified, does not matter, as long as it is an 
established community which is provided water by the authority. According to Dr. Narasimha Reddy 
there haven’t been any slum notifications in the recent years, as the government is acting like a private 
agency nowadays, interested in selling land. Land prices in Indian metropolises have reached 
exorbitant levels making it increasingly difficult for the poorer sections to find land to live on, 
especially if the government also tries to reap benefits from these prices (Interview February 14
th
 
2013). Informal squatter settlements, often only temporary, constantly facing the threat of eviction, 
and without established networks and community groups however cannot profit from initiatives like 
JAW, although the supply and sanitation situation is worst in these communities. Their floating 
character leaves them out of reach and the construction of houses on contested land or at hazardous 
sites prevents the establishment of a permanent water and sewerage infrastructure.  
 
It remains to be seen, whether JAW is successful in creating self-sustaining community organizations, 
which will be able to channel the communication between the utility and the slum dwellers when the 
project ends in 2013. According to Jasveen Jairath the project would be successful if it created its own 
redundancy. The original idea was to regularly organize locality wise meetings and cluster meetings 
involving several BVM groups, however this goal has not yet been achieved. According to her the 
donor WaterAid (UK) was embarrassed to see that the actual social mobilization aspect has not yet 
been fully realized and that the Chetana Society put itself too much into the front. Having informal 
networks in place is important to give slum communities a voice in the fight for a better infrastructure 
and against environmental degradation, however Jasveen Jairath also stresses the importance of the 
administration: “Ultimately you must work with the government. No NGO can supplement the 
government.” (Interview February 20th 2013). This leads to the question of regularization of informal 
activities. Especially housing plays an important role in this regard but also attempts at relocating 
informal workshops for environmental reasons. 
 
6.2 Government Action 
6.2.1 Rajiv Awas Yojana (RAY) 
Rajiv Awas Yojana
44
 is a scheme approved by the Central Government to create affordable housing 
and slum-free cities under the JNNURM, which was mentioned in Chapter 3.3. One of its main 
focuses is the provision of basic services to the urban poor and bringing their settlement into the 
formal system, but at the same time retaining their sources of livelihood and employment. The goal is 
to upgrade the slum with the result of a total change of the slum structure. Old structures characterized 
by congestion and dilapidated houses would be demolished and new infrastructure built, including 
                                                          
44
 “Rajiv” refers to the former Prime Minister Rajiv Gandhi, whereas “awas yojana” literally translates to 
“housing plan”. 
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piped water supply, a drainage for storm water, an underground sewerage system, street lightning, a 
livelihood center, a community center and green areas. Community participation and citizen 
involvement in all aspects of the plan development are considered to be crucial, in order to achieve the 
most beneficial results (Interview Deputy Project Officer UCD, GHMC, May 10
th
 2013).  
 
In order to be eligible for RAY however, a slum needs to be notified. The task of notifying is 
performed by the Mission for Elimination of Poverty in Municipal Areas (MEPMA) under the 
Department of Municipal Administration & Urban Development of the Government of AP. RAY is 
the first program to identify slums according to the redefined definition by the Planning Commission, 
which takes into account smaller pockets of at least 20 houses too (see Chapter 3.6.1). However there 
are conditions for notification. The ownership of the land where the slum is located has to be clarified 
and no slum located on “hazardous” land can be notified. This means that slums which have 
developed on private land or whose ownership is not ascertained due to legal issues pending in court, 
won’t be eligible for this scheme. Also settlements which are prone to floods, e.g. for being low-lying 
or located beside a water body, will not receive any benefits through RAY (Interview Additional 
Mission Director, MEPMA, February 16
th
 2012). 
 
A database with all the slums identified by MEPMA was created for Hyderabad. Geographic 
Information Systems (GIS) are used to integrate spatial data (e.g. slum boundaries, the location of 
buildings, streets, open spaces etc.) and socio-economic data obtained through surveys, which were 
conducted by trained residents from the community itself. Afterwards several new layouts are 
proposed for those settlements which are eligible for notification, taking into consideration the housing 
and livelihood needs and the improved infrastructure facilities, which need to fulfill certain standards, 
such as a minimal road width for example (Interview Additional Commissioner UCD, GHMC, March 
8
th
 2011). The layout plan is necessary for the notification process and has to be reviewed by an 
appraisal committee and an engineer who looks at the infrastructure details and calculates deficiencies. 
After a revision a council of elected representatives declares the settlement as being eligible for 
redevelopment. 
 
The slum dwellers have a say in deciding which layout for the redevelopment they prefer, for example 
a setup with multi-storied buildings or single-storied houses. If the houses in a slum are of pucca 
quality and fulfil certain standards, it is also possible to preserve these. Many house owners who 
invested resources and labor in constructing their own pucca houses often are not willing to demolish 
them. In order for the redevelopment to take place, 70% of the slum community have to give their 
acceptance for the redevelopment to take place, after which a decision has to be taken, on how high 
the financial contribution of the residents is supposed to be. Under the RAY guidelines the Central 
Government pays 50% of the upgradation costs, the State Government 20% and the remaining amount 
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is split between the ULB and the community. The ULB has to bear the costs for laying the 
infrastructure, whereas the community has to contribute a minimum of 10%, especially for the housing 
needs. If a slum is centrally located on high value land, a private developer can be included in a form 
of Public Private Partnership (PPP). The PPP model is viable, if after redevelopment a certain amount 
of land becomes available which the private developer then is allowed to use commercially, as a 
compensation for his contribution to the slum redevelopment. This model depends on the land prices 
and the land availability. As the former are high within Hyderabad, it might be an option to relocate 
slum communities in high rise building, in order to commercially use the free land (Interview 
Additional Mission Director, MEPMA, February 16
th
 2012). 
 
After the redevelopment of the slum it will be de-notified and the residents will receive “pattas” or 
tenure certificates and will even be allowed to sell their land. During the construction phase a transit 
accommodation close to the old accommodation is supposed to be available for the residents, until 
they can shift to their new houses in case a complete redevelopment takes place (Interview Deputy 
Project Officer UCD, GHMC, May 10
th
 2013). Slums like those in Bholakpur which are not located on 
government land, but where the land belongs to the dwellers themselves technically are not informal 
but still can avail of funds through RAY, in order to improve infrastructure facilities and housing 
conditions. However, only households with an income of less than around 6,000 Rupees per month are 
eligible for these helps and no thorough reorganization of the slum would take place (Interview 
Additional Mission Director, MEPMA, February 16
th
 2012). 
 
Although this scheme is a serious attempt at improving the housing conditions for a considerable 
amount of the city’s population, the implementation faces setbacks and hasn’t started yet on a large 
scale. A handful of slums in Hyderabad have been approved for redevelopment but there are 
organizational delays and no construction has started yet. Keshavnagar slum in the Serilingampally 
Circle in the western parts of the GHMC area has been chosen as a pilot project. It is home for 300 
families, who are mostly earning their livelihood as daily waged stone cutters. The slum is located on 
government land and currently has mostly katcha houses which initially led to a high willingness of 
the residents to cooperate in the redevelopment program. The slum in its present state avails of two 
handpumps and is provided tanker water two to three times a week. Tap water connections don’t exist 
and most residents defacate in the open, unless they constructed their own makeshift latrines, which 
however are not connected to a sewer system. The layout of the settlement, developed after 
consultations with the residents, envisages the construction of individual houses with ground plus one, 
two or three-stories, depending on the size of the family. The project ran into difficulties, as the 
GHMC initially didn’t want to contribute to the costs and the residents were asked to pay 30%, with 
50% being paid by the Central Government and 20% by the Government of AP. A PPP model was not 
possible, as the Government of AP did not accept to hand over land to private developers. The GHMC 
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later accepted to assume the amount necessary for the redevelopment to take off and the funds have 
been released. But the project is still stuck in the detailed engineering part and the award of contracts. 
It will take another one or two years until the construction starts (Interview Deputy Project Officer 
UCD, GHMC, May 10
th
 2013). 
 
For slums which are eligible for redevelopment under RAY the opportunity to improve housing 
conditions, water supply and sanitation is sizable, even though a slum-free Hyderabad in the near 
future still sounds unrealistic. The pilot project already shows that it will be a difficult task to upgrade 
those slum which fall into the RAY framework, as financing, community acceptance as well as 
organizational and technical hurdles have to be resolved, but a greater problem exists regarding those 
slums which are termed “hazardous” and which tend to be the ones leaning more towards the informal 
side of the formal-informal continuum. The Additional Mission Director of MEPMA admits that 
squatter settlements are difficult to reach, as “migratory” construction workers usually live in 
temporary shelters close to the construction site and these could not be taken into consideration. Also 
settlements that have come up in lake and river beds will not be regularized. MEPMA is preparing a 
legislation draft in order to manage cases in which a relocation of the squatters is necessary. Another 
hope is that one day in redeveloped slums additional rental accommodation will be available, in order 
to prevent the creation of new slums in the future (Interview February 16
th
 2012).  
 
Despite being one of the largest slum communities in Hyderabad the people of Rasoolpura have never 
heard of Rajiv Awas Yojana and there are no talks and attempts to notify the area. There is no general 
upgradation scheme happening here, but as described earlier improvements to the infrastructure are 
usually associated to politicians and parties. For example, one of the incumbent councilors pertaining 
to a regional party is said to be responsible for paving some of the remaining dirt roads in the area. 
Informal settlements which have little prospects of becoming regularized will continue to depend on 
political patronage in the future too.    
 
6.2.2 The Court Case against the Bholakpur Workshops 
The cholera outbreak due to the infiltration of sewage water into the drinking water pipelines was 
described in Chapter 5.1.1. The “tanneries” were initially blamed for contaminating the water, 
although this accusation wasn’t based on any investigation and was a mere attempt by the authorities 
to distract from their failure to deliver potable water and a functioning sanitation infrastructure. The 
skin traders and plastic recycling workshops were identified as scapegoats and had to suffer from 
official sanctions which hurt their businesses. Although an investigation committee later found out that 
the contamination had not been caused by the informal workshops, the incident shed a negative light 
on these processes. Apart from preventing the workshops to carry out their business, the GHMC 
decided to shift the skin mandies from Bholakpur and as early as May 9
th
 2009, only a few days after 
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hundreds of people had been hospitalized, had already visited villages outside Hyderabad, in order to 
find suitable places for their relocation.  
 
As clean drinking water is a right, the AP State Human Rights Commission (HRC) sought a report 
from the HMWSSB on May 5
th
 2009, in order to explain the cholera outbreak and shortly after the 
skin traders of Bholakpur approached the HRC, in order to protest against the business sanctions 
imposed on them and the threat of being shifted outside the city. In a letter to the HRC dated May 18
th
 
2009 the Special Commissioner of the GHMC wrote: “Further I am to inform that the GHMC is taking 
all the possible steps to prevent the contamination of water by the skin mandies in Bholakpur.”45 The 
documents pertaining to the case include letters and reports from government agencies, politicians, 
resident groups, traders association and hospitals.  
 
Letters by the Bholakpur Welfare Association to the HMWSSB dating back to July 2008 already 
reported of contaminated drinking water that could be traced back to a water pipeline that passed 
through an open sewerage channel, but there were reportedly no responses by the utility to consumer 
complaints. In a letter dated May 7
th
 2009 the Association further blamed the Government of AP of 
targeting the leather business, in order to cover up their negligence and carelessness and added a 
communal aspect by suggesting an enmity from the side of the authorities toward the Muslim 
minority, which is usually engaged in this business. A government report by the Municipal 
Administration and Urban Development Department which investigated the incident was submitted to 
the HRC on May 30
th
 2009 and concludes that “the reports of water samples show chemical tests as 
negative. Hence it is clear that water was not contaminated due to tanneries.” The neglect by the 
official of the Bholakpur Division of the HMWSSB which failed to take action despite being warned 
by the IPM about alarming levels of bacteriological contamination since January 2009 and not taking 
up renovation works of the water supply lines - financially approved in 2007 already - were the main 
reasons for the outbreak. 
 
Although the government report took the blame from the skin traders and the true reason for the water 
contamination became public, the case was not closed and the GHMC continued its effort to shift the 
informal workshops from Bholakpur and kept the sanctions against the businesses. In letters received 
by the HRC during June 2009 the association of skin traders, who run a trust called Anjuman Tajiran-
E-Chirm, generally called Anjuman Trust, tried to highlight the differences between skin traders and 
tanneries, which were not located in Hyderabad anymore and the association of plastic traders 
complained about the ongoing disruption of power supply. The power supply to the plastic crushers 
was cut in May 2009, in order to prevent them from working and despite an order to restore the power 
                                                          
45
 Information about this case was obtained from documents accessed at the AP State Human Rights 
Commission in Hyderabad in October 2011 and May 2012.   
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supply after the publication of the government report, the supply was not restored immediately. 
According to the plastic traders the environmental engineer belonging to the AP SPCB was not 
interested in the traders’ opinion. 
 
The stigma of being polluters stayed with the informal workshops and the GHMC continued its search 
for a site to relocate the businesses and the case at the HRC dragged on until the end of 2011. 
Although the focus initially was on the skin traders alone, the GHMC finally wanted all the processes, 
i.e. skin, plastic as well as scrap and iron traders, shifted out of Bholakpur and away from human 
habitation, as all of them were considered to be polluters within an area that had been declared as 
residential by the HMDA (Interview Chief Veterinary Officer, GHMC, October 5
th
 2011). This 
decision, i.e. retrospectively superimposing a certain status to the neighborhood, failed to take into 
consideration that Bholakpur had organically grown into the industrious area it is today and provides 
employment for a large number of people who live in its slums.  
 
The skin traders however strongly opposed the shifting proposal, one reason being the above 
mentioned Anjuman Trust. The Trust was created by the skin traders in the 1950s and funds itself by 
donations from people involved in the skin trade. Especially during the days when the leather business 
was more profitable and the tanneries were still operational in Bholakpur it grew to considerable size. 
Nowadays it runs a health centre which is solicited by 70 to 80 patients every day and only charges 20 
Rupees per treatment, several schools and training institutes for more than 5000 students from poor 
families, a mosque, and a function hall, e.g. for marriages. There is no government clinic and no 
government school in the neighborhood, this means no formal provision of health and education, so 
the infrastructure set up by the Anjuman Trust is the main reason, why the skin traders don’t want to 
move, fearing that the facilities, set up by the Trust over the course of time, will not be available, if the 
workshops are shifted. Ali Mohammed of the Skin and Hides Welfare Society describes the skin 
traders as deeply rooted within Bholakpur (Interview October 19
th
 2011). 
 
The skin traders offered the GHMC to modernize their godowns, improve the hygienic conditions in 
their workshops by installing better drainage systems and better air conditioning, if they were to be 
granted some sort of financial help for these modernizations. But this offer was not considered and the 
GHMC instead concentrated on shifting the plastic traders first, as those were showing a willingness to 
move. It collected 300 declarations from plastic traders in Bholakpur who were willing to move out of 
the city under certain conditions. The GHMC identified a plot of land of around 16 ha within the 
HMDA limits, where 322 plots of various sizes could be allotted to the traders. After the approval by 
the HMDA water supply, sewerage and electricity could be brought to the area, however the traders 
voiced some additional demands through the Plastic Scrap Welfare Society before shifting there. 
These demands included industrial sheds, roads and a connection to public transport, schools for the 
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children, hospitals, a fire station, fair price shops and a telephone connection. As the plot was located 
in the Ranga Reddy District outside the GHMC area, the Corporation however didn’t see itself 
responsible to bear these costs. 
 
An additional hindrance surged when the Gas Authority of India Limited (GAIL), a public company 
processing and distributing natural gas, informed the authorities about a gas pipeline passing through 
the proposed relocation site. The pipeline originating at the coastal town of Vishakapatnam transports 
pressurized gas and according to the Petroleum and Minerals Pipelines (Acquisitions of Rights of User 
in Land) Act of 1962 no construction should take place on this land. GAIL accused the collector of the 
Hyderabad District to be aware of the pipeline and that relocating it could take up to two years, would 
lead to a disruption of supply, and cost millions of Rupees. The unresolved financing issue as well as 
the obvious faults in planning the relocation demonstrate the lackadaisical approach by the GHMC and 
suggest that an earnest attempt at not only shifting the traders but also providing them an appropriate 
workplace with the necessary facilities that would also enable a dignified life, was never undertaken. 
 
The plastic traders of Bholakpur, who are a part of the large informal solid waste recycling industry, 
are aware of the favorable impact their processes have on the environment and the GHMC by reducing 
the amount of waste that goes into the flawed formal solid waste management system. According to 
the General Secretary of the Plastic Welfare Society the production of plastic products, which involves 
the melting of pellets and is a possible source of air pollution, had been shifted from Bholakpur around 
30 years ago and now can mostly be found in industrial areas like Kattedan. Although he said that the 
plastic traders were willing to shift, if the basic amenities are provided, he accuses the GHMC of 
merely talking without taking any action (Interview October 11
th
 2011). On 13
th
 December 2011 the 
HRC closed the case by demanding the authorities to take precautions for a similar incident not to 
happen again and considered it not to be necessary to continue the proposition of shifting the informal 
workshops, as they hadn’t caused the water pollution. 
 
Over the course of time a shift in the tone of newspaper articles towards the workshops could be 
observed as well. Right after the cholera outbreak the media brought the official version into 
circulation and accused the “tanneries” of contaminating the water supply lines by washing untanned 
leather in pits next to water taps (THE TIMES OF INDIA 2009b). Another aspect was the assumed 
“illegality” of the workshops, a statement that ignores their unclear legal status for belonging to what 
in India is defined as the unorganized sector (see Chapter 2 and 4) (THE HINDU 2009b). Later however 
the failure of the authorities to supply clean water was acknowledged and Bholakpur turned into a 
synonym for the loss of human life due to fecal contamination of drinking water, as a headline of an 
article by The Times of India describing the crumbling sanitation infrastructure in Hyderabad 
demonstrates: “Another Bholakpur waiting to happen?” (THE TIMES OF INDIA 2010b). Finally, the 
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newspaper article “Watch your waste” published in September 2013 in The Hindu also focused on 
Bholakpur and its numerous workshops, however highlighting their positive contribution to the 
environment of the city by promoting recycling and the sustainable use of resources, a fact which the 
GHMC still failed to acknowledge (THE HINDU 2013j). 
 
6.3 Anti-poor Environmentalism 
The case between the GHMC and the informal workshops was not a simple case of the community 
against the authorities, as also within Bholakpur there are civic groups which are opposing the 
existence of these workshops. The cholera outbreak of 2009 gave them an opportunity to file a petition 
in front of the HRC also requesting the removal of the neighboring processes. The General Secretary 
of the “Bholakpur Development Committee”, an association of residents, on June 8th 2009 sent a letter 
to the HRC asking for the removal of the leather mandis. The General Secretary, staying in one of the 
better off areas at the northern fringe of Bholakpur, in his letter describes the situation in Bholakpur:
46
 
 
 “It is to kindly bring to your kind notice that the people of Bholakpur Division are suffering 
 from various kinds of diseases because of the air pollution, water pollution and altogether 
 environmental pollution caused by the plastic godowns and leather mandis in and around the 
 localities here. Due to the existence of leather mandis in the middle of the localities, children, 
 aged and in general the general public are facing many health hazards very now and then. All 
 are suffering from respiratory related problems. During summer there were many fire 
 accidents causing great environmental as well as health hazards. The smokes emitted by these 
 plastics industries are very poisonous and making lives of the residents horrible. Dead animals 
 are being dumped in and after taking the essential parts of the animals, the rotted flesh is being 
 thrown on the roads itself. There is nobody to clean the environments. Recently nearly 500 
 people got sick, while 14 of them died. The hospitalized people are still suffering from the 
 diseases… Due to Water pollution and Air pollution people are suffering from various kinds 
 of diseases. Salt and other vicious chemicals let out by these mandis are mixed with the 
 ground water and thereby people are coming into direct contact and falling sick…[sic]”
 (General Secretary of the Bholakpur Development Committee to the Honorable  Chairman, 
 Human  Rights Commission, Hyderabad, June 8
th
 2009). 
 
Based on false allegations such as the disposal of “rotted flesh” in the streets and the contamination of 
groundwater by “vicious chemicals” it is tried to mark the informal workshops as polluting and a 
threat to human health and the environment and thus they should be removed. The pattern of this 
petition follows the example of property owners or RWAs asking for the removal of slums, which was 
                                                          
46
 A copy of the original letter was obtained from the HRC, see Appendix 6. 
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described in Chapter 2.1.5. Without any scientific proof and merely based on allegations concerning 
health and environment but fundamentally being traced back to an aesthetic notion of what the city 
should look like, informal processes are declared illegal and have to be removed. The petition by the 
Bholakpur Development Community also mentions the failure of the authorities to provide a safe and 
clean environment which is their task to ensure, however finally seeing the solution not in rectifying 
this failure but in the removal of the workshops: 
 
 “Even the government also not taking any concrete steps to restore the healthy environment. 
 Government also making assurances before elections and forgetting about the same soon 
 after the elections. Hence, the people of this division prayerfully request your good selves to 
 kindly understand the seriousness of the issue and order for the removal of the leather mandis 
 and plastic industries from the middle of the human habitats [sic]” (General Secretary of the 
 Bholakpur Development Committee to the Honorable Chairman, Human Rights 
 Commission, Hyderabad, June 8
th
 2009). 
 
Chapter 2.1.5 mentioned the removal of informal settlements on the ground of “environmental” 
reasons, a phenomenon which can be observed especially in Delhi. In this case from Hyderabad it is 
also a civil society group which tries to mark an informal process as “polluting”, in order to have it 
removed. The slum dwellers as well the owners and workers of these workshops are blamed for the 
failures of the formal system to provide housing, infrastructure and public health. Another process 
which gets targeted in Hyderabad is waste picking. The “Forum for a Better Hyderabad”, formed in 
2000, is a network of NGOs and citizens who are concerned about environmental and developmental 
issues and has the goal to mobilize public opinion and highlight the ecological and economic impacts 
of development activities, which are often undertaken with a lack of transparency by the government 
and private developers. The Forum raises public awareness through campaigns on TV and Radio, 
contributes to newspaper articles and its members submit complaints to authorities and courts, also 
offering suggestions and solutions. There are several working groups within the Forum, such as urban 
development and slums, heritage and culture, rock formations and ecology, urban parks, urban lakes 
and water bodies, urban transport, solid waste management etc. (FORUM FOR A BETTER HYDERABAD 
2004). 
 
The Forum for a Better Hyderabad is a network of around 120 well-informed citizens of Hyderabad, 
many of them academics, who fight for a good cause and raise important issues. It releases annual 
reports with articles and thoughts on various topics written by its members. An article on solid waste 
management in the 2006-2007 report gives information on the sources of solid waste in Hyderabad 
and suggests the introduction of waste segregation at home. It also mentions the informal waste 
management by waste pickers: 
139 
 
 “…the waste is being collected by the appointed rickshawwallahs and dumped in a somewhat 
 unsanitary open dump from where rag pickers segregate some of the recyclables items like 
 plastics, paper and metals. The major part of the refuse is then being hauled up in trucks to be 
 sent to the main dumping yard… The vats provided in various residential areas and on the 
 roadside are quite an eyesore because ragpickers in their enthusiasm to collect as much 
 recyclables items from the waste thrown in these vats are found to scatter much of the garbage 
 all round ruining the appearance of the area and causing foul smell. Stray dogs aggravate the 
 situation still further. All this can be avoided by taking the collected waste straight to the 
 dumps… [sic]” (MALIK 2007:63). 
 
From this excerpt it becomes evident again, that the main concern which is voiced against the process 
of informal waste picking is a purely aesthetical one and the segregating of plastics, paper and metals 
is described as an “eyesore”. The suggestion to immediately take all the waste to the dumpsite 
disregards two important aspects. On the one hand is the household collection described in the article a 
part of the informal solid waste management and this collection as well as the segregation are linked to 
each other as the selling of recyclables is an important additional source of income for the informal 
waste workers. Without the right to take out recyclables from the waste the informal arrangements for 
household collection of solid waste would not exists in its current form. On the other hand does the 
article totally disregard the positive environmental impact of the waste pickers, who reduce the volume 
of waste that has to be landfilled and thereby reduce the stress on land and the amount of leachates 
from the landfill. Instead of acknowledging the requirements of working space for the waste pickers, 
their “enthusiasm” to collect as much recyclables as possible, an actually commendable trait rooted in 
the need to earn a livelihood, is pictured as negative and puts the blame for the waste littered in the 
streets on them, although it is a general problem of the bring system prevalent in Hyderabad.  
 
Civil society groups such as the Forum for a Better Hyderabad are an important factor in raising 
awareness about environmental issues. Another group called SOUL (Save Our Urban Lakes), which 
was formed in 2010 is an independent network of around 200 people working on the urban lakes of 
Hyderabad. As the group doesn’t receive any formal funding and is not officially registered, it can act 
without any formal constraints. The goal of SOUL is to get media publicity and raise awareness about 
government sponsored destruction of water bodies, e.g. by giving building permissions to rich real 
estate developers within the FTL of the lakes. According to Jasveen Jairath, who is involved with 
SOUL, a lot of damage is done through the “informal play” of government structures (Interview 
February 22
nd
 2012). Newspaper articles reporting about the shrinking of the city’s lake regularly 
quote experts from SOUL (see for example THE TIMES OF INDIA 2013o).  
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In a city where the authorities fail to install a functioning water and waste water infrastructure and 
where environmental regulations are regularly ignored or bent, environmental activism by the civil 
society is an important tool to tackle these drawbacks. Informal settlements of the poor, especially the 
squatter settlements described in Chapter 4.1.1, however can often be found within the FTL of lakes or 
along the lakebed of the River Musi or the numerous nalas. Jasveen Jairath stresses that the large 
violators are usually the rich (for example Hyderabad’s largest multiplex cinema is said to be 
constructed within the FTL of the Hussain Sagar), however acknowledges that the poor encroachers 
often don’t have any choice but to settle close to a water body, as there is no other housing available. 
SOUL tries to help these communities to find an alternative location outside the FTL (Interview 
February 22
nd
 2012). Nevertheless a conflict might arise between the interests of environmental groups 
and the basic need of the poor to find a shelter or earn a livelihood. 
 
As the case of the Bholakpur Development Committee shows, the disapproval of the existence of the 
informal workshops, for whichever reasons, can be disguised under the cover of environmentalism, in 
order to do away with what a certain group perceived as a nuisance, even if this is based on false 
allegations. Also, there is a threat of confusing the aesthetics of a place with a good or bad 
environmental situation, as the example concerning the waste pickers highlights. Chapter 5.2.3 
stressed their assumed positive impact also on water resources. But as the manual and visible handling 
of solid waste is associated with being dirty and thus polluting, it is to be removed, although the 
proposed alternative represents a step back in the fight for the protection of resources, as it would 
mean the abolition of the recycling chain, which also creates a livelihood for a large number of people.  
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CHAPTER 7: Interaction Between Informal Processes and Water 
Management 
 
This chapter sets out to bring the findings of the case studies into a more general framework with the 
aim to systematize them and to identify certain regularities. First the various modes of water supply 
and their prospective target groups are illustrated against the backdrop of informality. Thereafter the 
challenge of sanitation comes into the fore once again. The chapter concludes with an analysis of how 
extending the reach of the formal system and bringing informal processes into the formal framework 
could have positive effects on the environment and people. 
 
7.1 The Modes of Supply 
The fragmented access to water supply and sanitation, which was observed in Hyderabad can be 
interpreted as a physical manifestation of urban informality, where more formal parts of the city enjoy 
access to more formal modes of supply, whereas the informal city is left behind and not connected to 
public services. This assumption is certainly true for the extremes of the formal-informal continuum: 
At the informal end there is a failure to extend public services. However, it falls short of explaining the 
multiple modes of water supply which coexist simultaneously and overlap. Figure 7.1 brings together 
two dimensions of informality. On the one hand the different modes of supply, which were identified 
in Hyderabad, as well as where the processes which resort to these modes of supply are located inside 
the formal-informal continuum. 
 
The bulk of the formal supply is provisioned by the municipal water service, in the case of Hyderabad 
this is the HMWSSB, which takes the legal form of a parastatal agency and is responsible for the 
supply of surface water from the earlier described reservoirs. Despite the problems of distribution, 
which lead to the exposed problems of pollution in the water supply lines, the officially provided 
water is generally considered to be of much higher quality than the groundwater and therefore it is 
desirable to obtain water from the public utility, especially for drinking and cooking purposes. 
Individual network supply is mostly accessible by the formal city, such as middle- and upper-class 
housing colonies, large commercial establishments and industries, however it was observed to have 
made inroads into more informal domains too, especially housing and the unorganized sector which 
shares space with these settlements. The reason can be historical as well as political. Communities that 
have come into existence early and form part of the organically grown core city area tend to be 
connected to the piped water network, either through individual taps or, as in more marginalized 
settlements still the case, through PSPs. In other, often younger communities, it is political weight, 
which through the exertion of influence of local leaders trumps the status of informality and enables 
the access to formal water supply. 
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Figure 7.1: The Modes of Water Supply in the Formal-Informal Continuum 
 
Official water tankers on the one hand are a means of those with the necessary financial strength to 
supplement their supply, on the other hand it often is a way of extending formal surface water supply 
to areas which are not part of the networked water supply system yet. Tankers allow supply without 
the necessity of laying an expensive infrastructure even to settlements which are still at the lowest 
level of formal recognition and can be interpreted in a twofold way: Either tankers form the first step 
towards a regularization of water supply, which will eventually entail the supply through a piped 
network, which for example is the declared intention of government programs aiming at slum 
upgradation. But tankers can also be interpreted as a mechanism to avoid the final step of providing 
water through a piped network, precisely due to the message a piped network could convey, i.e. 
regularization by being integrated into the urban fabric of basic services. In Rasoolpura it was only 
after the community extended the number of water taps with the support of an NGO that the utility 
started to supply water through these taps and reduced the number of necessary water tanker trips to 
the neighborhood. Without outside help, either through the government itself or an NGO, the cost of 
laying a piped network and connecting to it however is prohibitively high for most colonies. 
 
As the example of the municipal water services demonstrate, there is no simple dichotomy which 
divides the city into a formal one and an informal one, having access to formal modes of supply and 
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informal modes of supply respectively. This would be an incorrect simplification ignoring the 
complexities the city administration has to face when trying to achieve the goal of universal access to 
basic urban services in a landscape that is a jigsaw of numerous and often contradicting fragments.  
 
Formal access to groundwater is given where the government itself enables the withdrawal of 
groundwater or where a private party is granted permission to tap into the groundwater reserves, in 
order to complement the insufficient supply with surface water. Handpumps usually found in slums 
constitute a supplementary source for poor communities and areas with a high number of informal 
enterprises. Despite being officially sanctioned they also represent one of the most unsafe modes of 
supply, as handpumps draw water only from the highest groundwater level, which are prone to 
pollution through leaking sewage pipelines and infiltration from unlined open channels and streams. 
The fact that handpumps still are in use has to be regarded as a confession of the failure to provide 
universal access to safe water. Another form of officially granted access to groundwater could be 
observed in the case of the dhobis. They constitute a traditional profession or community which 
experiences a certain kind of acknowledgement by the authorities and therefore is supported in making 
required means of production available, such as the washing stones, groundwater pumps and 
subsidized electricity. Nevertheless a transparent policy stipulating a certain procedural method of how 
to treat such processes doesn’t seem to exist, as the extent of assistance extended to different 
communities varied from case to case. 
 
The government sanctioned handpumps and community borewells are a way of enabling more 
marginalized communities the free and formal access to groundwater, but it has to be borne in mind 
that the water made available through these sources is of low quality and for the authorities it comes 
much cheaper than actually extending the reach of the surface water supply. As described in the 
previous chapters, there are commercial vendors of groundwater too, delivering bulk supplies such as 
private tanker operators or, on a smaller scale, vendors of purified, bottled water. As Figure 7.1 
illustrates, these commercial vendors generally cater to more affluent households in regularized 
neighborhoods and could not be found in informal slums or squatter settlements. They often operate 
however in a gray area where it is theoretically possible to obtain certain licenses for a formal exercise 
of the business, but these often might only be partly in place or not at all. Especially at the urban 
fringe, where urban and rural areas converge and formal supply is still patchy and not able to keep up 
with the city’s expansion, commercial vendors of groundwater fill the gap. 
 
This leads to privately used borewells, either individually used or shared by several households. In 
Figure 7.1 they strongly lean towards the informal modes of supply and although this mode of supply 
can be regularized according to APWALTA (see Chapter 3) this is unlikely to be the case with most 
privately owned groundwater pumps. The private and mostly unregulated extraction of groundwater is 
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a practice found within a wide range of settlements and enterprises, from informal to formal ones. As a 
result of this lack of regularization the groundwater levels in Indian cities are falling rapidly. Only the 
most marginalized squatter settlements cannot resort to this form of additional supply, as the drilling 
of a borehole is connected to certain costs, varying with the depth of the well. Also the permanency of 
a settlement influences the willingness and ability to invest in a borewell, which needs a certain time 
frame to be economically viable. Squatters working on construction sites or living in areas with a high 
risk of being evicted are often deprived of this permanency. 
 
Where a lack of permanency or of financial means prohibit the individual or shared access to water, 
informal water markets come into play. These comprise surface water originally delivered within the 
formal system as well as groundwater obtained from privately owned borewells. They constitute an 
insecure and expensive mode of supply as high water rates have to be paid, labor needs to be offered 
or neighborhood deals struck. Wealthier households and enterprises with regularized access to water 
need to spend lower proportions of their income for much higher quantities of water of generally better 
quality. The exploitative nature of these informal markets hits those most severely who are excluded 
from the formal system and lack the ability to invest in supplementary sources themselves. 
 
Figure 7.1 shows the ambiguous status of water supply in the research area, which is likely to take 
similar forms in most Indian cities. Private and public sector provisions overlap but do not necessarily 
compete with each other. As the amount of water supplied by the formal system is insufficient or at 
least unevenly distributed, the informal system complements it. At the same time there is no danger of 
the formal system being crowded out by the informal one as the public utility has the monopoly on the 
supply of surface water which generally is considered to be of higher quality than groundwater and 
therefore preferred. Drawbacks of the formal water supply system are the deterioration of quality in 
the distribution system as well as the patchy supply pattern, which entails the necessity to store the 
water and thus the risk of further contamination. These issues ultimately can be traced back to the 
failure to build and maintain a functioning infrastructure which provides universal access to all 
citizens. 
 
7.2 Informality and Sanitation 
Apart from industrial pollution caused by formal companies in a violation of the Indian environmental 
law, domestic sewage is the main reason for the abysmal condition of Hyderabad’s water bodies. As 
described in the previous chapters, this in an outcome of the complete failure of the urban authorities 
to plan a comprehensive sewerage system with adequate capacities of collecting, transporting and 
treating the accrued waste water. The growth of informal settlements might exacerbate the problem, 
but cannot serve as an excuse to the responsible agency. The sewerage infrastructure is inadequate, 
which has lead to a situation where even small streams, lakes, and rivers have turned into disposal 
145 
 
sites for waste water. The ones who suffer the most from this environmental disaster are those who are 
unable to afford accommodation in the formal housing market and are forced to live in ramshackle 
huts close to the polluted water bodies, where the risk of floods during the rainy season is elevated. 
The infiltration of sewage water from these polluted water bodies into the shallow groundwater 
surrounding them aggravates the problems, as informal settlements often depend on handpumps to 
supplement their limited access to municipal water.  
 
The access to sanitary facilities is connected to informality in a limited but for the ones affected severe 
way. Due to the insecurity of their tenure and often temporal nature the settlements with the highest 
degree of informality are mostly denied of any access to a sewerage network. Having limited access to 
water based disposal systems and having to resort to open defecation has serious health implications 
for those at the lowest rungs of the formal-informal continuum (see for example NAJIM/RAJAPAKSHE 
2012 and NARAIN 2012). Squatters have to bear the brunt of the effects of the absence of sanitation. 
They often consume contaminated water, which leads to water-borne diseases such as diarrhea and 
typhoid. The scarce amounts of water they receive entail water-washed diseases like skin rashes due to 
the lack of personal hygiene and other water related diseases such as malaria are a result of their 
exposure to unsafe water situations close to streams and lakes.  
 
If security of tenure becomes more certain as in notified and, to a lesser degree, non-notified slums the 
access to individual sanitary facilities is less dependent of the formal status as on the ability and 
willingness to invest in better amenities, i.e. the socioeconomic status. There however seems to be 
some evidence for the assumption that more regularized slums are more likely to have shared toilet 
facilities or nearby pay-and-use toilets run by the city administration. Safe access to sanitation 
however needs to be understood as having access to individual and non-shared household toilets so 
that public facilities, often derelict and not in use due to a lack of maintenance, and pay-and-use toilets 
are no valid solution. If the presence of shared toilet facilities deters the authorities from extending the 
sewerage network and thereby enabling easier access to individual sanitation facilities, then the 
existence of these shared facilities could serve as a disincentive to the spread of improved sanitation. 
 
With regard to solid waste management the informal economy plays an important role in ensuring the 
cleanliness of the city. On the one hand the urban authorities themselves rely on informal workers by 
forging contracts with groups of sweepers who are tasked with keeping certain stretches of the roads 
clean. On the other hand there is an informal recycling market which ensures that a large fraction of 
recyclables, from paper, plastic to glass, is introduced into the recycling economy thereby reducing the 
amount of waste which is deposited on unscientific landfills or which is burned, which leads to the 
release of toxins into the environment. This means essential urban services with a positive impact on 
the environment depend on the informal economy. Especially the household collection of waste is 
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organized informally. This is the most efficient method in preventing streets, nalas, lakes, and fallow 
land from being used as dumpsites by residents. Household collection schemes however are usually 
confined to more affluent and formal areas which are able to pay the waste collectors a certain salary. 
 
The informal waste economy not only provides employment to sweepers, waste pickers and numerous 
laborers in unorganized workshops, but also delivers the raw materials for larger industrial units that 
turn these materials into products again. These resources in their majority originate from richer and 
thus more formal parts of the city, as higher incomes and wealth are associated with a higher 
production of waste due to an increase in packaging material, appliances and electronic waste 
(HOORNWEG ET AL. 2013:616). With the generally acknowledged correlation between people working 
in the informal economy, poverty, and slums (see Chapter 3.6) it can be said that the informal 
economy supports the formal one, mitigates the latter’s environmental impact and contributes to the 
sanitary conditions in affluent areas, although informal workers themselves rarely benefit from these 
services they render to society.  
 
7.3 The Benefits of Formalization 
Solid waste management is an example of how the informal economy fills a gap in a field where the 
formal system fails and where bringing the informal economy into a more regulated framework by 
extending the reach of the formal system could be beneficial to people and the environment. In the 
case of waste management endorsing the practices of the informal economy, i.e. household collection 
and recycling, are necessary to ensure a clean city, reduce the amount of landfilled waste, create 
employment, and reduce pollution levels. Instead of pushing these workers and workshops into 
informality more rules and regulations would help to curb certain practices such as the burning of 
waste or the diffuse release of contaminants into the drainage system. Apart from the environmental 
benefits the formalization leads to social and economic improvements as described by KRAAS and 
KROLL with regard to the example of Pune (KRAAS/KROLL 2008:60). 
 
The imposition of rules however has to happen in a way which in return provides an improvement to 
the working and living conditions of the ones affected, e.g. by providing a safe working space for 
waste sorters and the mending of the drainage system in areas with a large number of informal 
workshops. The different processes taking place in informal units, not only the ones involved in the 
recycling business but unorganized workshops in general, need to be documented allowing a scientific 
assessment of their environmental impact without resorting to baseless and untenable accusations. 
Processes which however do prove to cause pollution need to be restricted, monitored and moved out 
of residential areas. Bringing these processes under a formal framework would also help to increase 
their acceptance and repute by informing the general public of their positive implications regarding the 
quality of the urban space. 
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Extending the reach of the formal system would be beneficial in other areas too. The coverage of the 
public water utility as shown in Figure 7.1 is limited, but Chapter 3.7.1 has argued that theoretically 
there is enough water for every citizen of Hyderabad to be connected to the supply through the 
municipal water works, also for the residents of informal settlements. RAY is a step in the right 
direction, but it remains to be seen how it will be implemented on the ground. The fragmented access 
to tap water is a problem of distribution rather than absolute availability. To connect informal 
settlements to the formal water distribution network would dry up informal water markets and enable 
the poor to have access to water of higher quality at lower rates. At the same time the public utility 
would be able to increase its revenues thereby supporting its financial health and setting the basis for 
future infrastructure investments. The city is tapping expensive water sources ever further away from 
the city. If it brings more users into the formal fold the realization of such projects would be more 
viable.
47
  
 
The formally supplied surface water also is the preferred option of the users, even of large industrial 
units which are able to tap deep lying groundwater levels. The reason is its more reliable and stable 
quality. Supplementing surface water with groundwater is only done due to the insufficient or in some 
places non-existent supply from the public utility. For this reason an extension and improvement of the 
formal supply network would also lead to diminishing informal extractions of groundwater and could 
reverse the trend of falling groundwater levels.  
 
Apart from housing informal processes which need water in order to offer their services would also 
profit from being included into a formal framework which not only provides them with certain 
benefits but also would enable the imposition of rules and standards. Streetfood serves as the major 
example here. As a process it takes an important role in supplying large sections of the society with 
affordable food and forms an indispensable part of any Indian city’s street picture. Chapter 5.1.5 
however has explained how vendors are harassed by policemen and don’t enjoy any form of 
recognition. The fight for space, which is left unresolved as the administration is not bothered about 
regulating street vending and offering the vendors demarcated vending zones that also reflect the 
natural markets and don’t push them out of business, leads to the fact that important debates about the 
quality of water supply, food hygiene and the sanitary conditions of the stall and the people preparing 
the food are cast aside. The vendors pay a high price for the lack of regularization. Providing them 
with vending spaces and making them pay a predictable and transparent contribution in the form of 
some operating fee, which doesn’t disappear inside the pockets of the traffic police, would not only 
find their support but could also be enabling in funding their access to safer water sources. 
 
                                                          
47
 It is another debate to what extent this supply sided approach is environmentally sustainable. 
148 
 
The diversity of informal processes makes it impossible to accurately characterize them on a general 
level, but at least in urban areas where basic urban services are not practicable without a sophisticated 
infrastructure all of them share in common that less informalization and more devotion from the side 
of the administration will help to make these essential services such as water supply and sanitation 
truly universal. The services the informal economy provides, often ignored by public policy and the 
civil society, as well harassed and persecuted by authorities, represent a way of surviving by using 
scarce resources efficiently and more sustainably than it is done by excessive consumption and large 
corporate power that evades public scrutiny. The industrial pollution caused by large formal 
enterprises as well as the derelict state of the waste water infrastructure show the importance of 
political will or, as in the latter two cases, the devastating effects of a lack of it. 
 
Finally this leads to one field where a deregulation or delegation of certain tasks to individual, private 
or community-run actors however could lead to an improvement of the water supply situation: the 
oversight of the water quality monitoring. Here, non-government actors can serve as a complement 
force, in order to ensure the quality of supplied water, e.g. by updating a crumbling network, but also 
in monitoring the state of sanitary facilities and checks regarding sources of environmental pollution 
which in India’s megacities stem from a myriad of processes. The problem of industrial pollution 
demonstrates the failure of the current system, which is often suspected of a collusion of corporate 
influence and government lenience. 
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CHAPTER 8: Conclusion 
 
This dissertation argues that informal processes and practices related to water management can be 
found in every strata of the formal – informal continuum, where some specific problems related to 
water supply and sanitation together with its repercussions on health, productivity and the environment 
are a result of this interaction, whereas others are rooted in failures of the “formal city” to fulfill what 
is prescribed in the formal regulatory environment concerning water, i.e. the duty to protect the 
people’s common heritage such as streams, lakes, marshlands and tidelands as well as ensure public 
health. 
 
In a future megacity like Hyderabad a universal water supply to domestic users is the most important 
aspect of water management. Regarding this concern the present study has shown how there exist 
differences within neighborhoods which are characterized by different degrees of informality. Being a 
notified slum Bholakpur is entirely covered with taps by the public utility, even though some 
households still have to share them. The tap water supply is supplemented by officially sanctioned 
groundwater handpumps which therefore are part of the formal supply. Rasoolpura has developed in a 
completely informal manner and its residents still don’t enjoy any security of tenure. This can be seen 
in the fact that despite being a large residential area, the coverage with tap water is only a recent 
development. The SCB has been providing water but mostly through the more insecure way of water 
tankers. The laying of a water supply infrastructure was done by an NGO. These taps, generally not 
individual but shared between two or three households, were initially not supported by the SCB and 
received water only sporadically. But at the same time Rasoolpura is an example how political 
influence trumps formal regulations and frameworks. The settlement’s legal status is still contested, 
however a long established community of around 100,000 cannot be ignored and gradually receives all 
services the formal city avails of.  
 
A general problem of water supply in Hyderabad is that the existence of a physical connection to the 
tap water network marks an area as being covered, however does not ensure the actual supply with 
water. These problems are faced by every user who receives tap water in Hyderabad, from posh 
residential areas to poor slums. The erratic supply entails the necessity to store water, with the effect 
that those households with a higher disposable income can avail of better storage facilities, totally 
independent of any formal status of the settlement. A household in Rasoolpura with a 2,000 l storage 
tank on the roof on its house is better prepared to smoothen its consumption than a resident of the 
poorer parts of Bholakpur who can only afford to place a 100 l barrel in front of his dwelling. Apart 
from income the availability of space as well as the structure of the house and its surroundings play a 
role in the capabilities to store water. In areas where formal tap water connections exist the supply 
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delivery standards are more associated with the socioeconomic status and less with the formal status of 
a settlement. 
 
The deficiencies of the tap water supply lead to the withdrawal of groundwater as an alternative 
source. Here the formally sanctioned supply in the form of handpumps demonstrates another 
difference between Bholakpur and Rasoolpura. The latter has only two government handpumps 
compared to more than ten functioning ones (in the summer months) in the considerably smaller 
Bholakpur. The amounts of groundwater withdrawn by handpumps are low, as they are mechanically 
operated and only tap the higher groundwater levels. In order to close the prevailing supply gap in 
Hyderabad, the public water supply services are being supplemented by privately tapping groundwater 
with borewells equipped with electrical pumps. This form of groundwater extraction is highly 
unregulated even despite more recent laws that try to check this form of withdrawal. Households or 
groups of households which are able to afford the drilling of the borehole and the installation of an 
electrical pump are willing to disburse these expenses whether the slum is notified or not. The need to 
supplement the official water supply also leads to the generation of informal water markets, where 
private households turn into providers and charge sums considerably higher than those charged by the 
public utility.  
 
If a neighborhood managed to establish itself and despite having no official security of tenure enjoys a 
certain degree of perceived security of tenure, backed my political weight, the infrastructure improves. 
The present study however shows that informal squatter settlements are the worst off with regard to 
water supply. This most informal way of housing at the same time receives the least attention by 
planners, scholars and the media. As they often are only temporal, relatively small and come up on 
private, disputed or environmentally sensitive land, no official water supply infrastructure is available. 
The squatters depend on publicly accessible water taps and pumps in adjacent areas, the goodwill of 
their employer or nearby households for tap water as well as groundwater. Only some settlements 
manage to improve their situation and start to get noticed by the public utility and get served by water 
tankers. As the locations of the majority of the squatter settlements are not meant to turn into 
permanent settlements, the provision with a permanent infrastructure remains unlikely, especially in 
camps of construction workers where it is considered to be the duty of the builder to make basic 
amenities available for the duration of the site. In this case the informal status of a settlement has a 
significant impact especially on the water management, i.e. the supply side, at the lowest margin of the 
housing hierarchy as other informal settlements which have grown to a certain size and established 
themselves manage to balance or compensate the lack of formal recognition by political weight and a 
certain degree of financial power.   
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With regard to the quality of the supplied water the formal status of a settlement doesn’t make much 
difference. The worst outbreak of cholera in the recent years has happened in an area of notified slum 
settlements, where many households can avail of individual tap water connections. Although this area 
is characterized by the presence of a large number of informal processes taking place the pollution of 
the supplied water was the result of a total failure of the public utility to provide clean water and set a 
functioning infrastructure in place and maintain it, in order to ensure the sound condition of the 
supplied water. In this setup, confronted with the failure of the public utility, the availability of potable 
water becomes a question of individually being able to afford to treat the water or buy packaged 
drinking water. Most people seem to have arranged themselves with the available tap water quality. 
The reasons for the contamination of it, a leaking distribution network and the lack of constant 
pressure on the supply lines, are known and it is a task of the administration to tackle this issue, in 
order to avoid incidences like the cholera outbreak in Bholakpur in the future. 
 
The sanitation situation in the different forms of informal housing mirrors the water supply situation. 
In the older and established slums the access to toilets is either individual or shared. The lack of any 
government provision of services might even have resulted in the fact that the coverage with 
individual toilets in the non-notified slum of Rasoolpura is higher than in the notified slum of 
Bholakpur, where there are shared toilet facilities and public pay toilets. However Bholakpur is 
serviced by an underground sewerage system, whereas in Rasoolpura makeshift open channels behind 
the houses have to serve as outlets for the waste water, which can overflow during the rainy season 
and regularly get clogged by solid waste. In both areas the derelict waste water infrastructure entails 
the pollution of the groundwater with sewerage, water what the presence of coliform bacteria in water 
samples demonstrate. The deeper the groundwater levels one can tap and the less dependent one is on 
the use of groundwater in general, for example by being able to afford to call for water tankers or buy 
bottled drinking water, the less the burden one has to bear of this groundwater contamination. 
 
Again the situation is worst in squatter settlements. A sewerage infrastructure does not exist and the 
people have to resort to open defacation, which has serious implications for the health and dignity of 
the dwellers and the abysmal hygienic conditions could result in the stored drinking water to be more 
likely to be contaminated by coliform bacteria. The separation of the people from human excreta is not 
ensured where open defacation has to be practiced and in order to ensure public health, toilets have to 
be made available. This however leads to the discussion about the permanency of squatter settlements 
and if the provision of this basic infrastructure would be a step towards making a squatter settlement 
more permanent. The question leads to a general issue plaguing Indian cities. The housing crisis leads 
to the growth of informal settlements, as long as there is no forward thinking town planning which 
takes into consideration the needs of the lower margins of society by providing them adequate shelter. 
This issue is entangled with the failure to ensure public health. The lack of proper planning makes it 
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impossible to provide the necessary infrastructure for the collection and treatment of waste water in 
the most marginalized squatter settlements.  
 
The pollution of streams, lakes and the groundwater with sewage cannot be attributed to a certain form 
of housing, as here a general failure by the city planning and administration to set up a functioning 
collection and treatment infrastructure is the reason for the widespread deterioration of the 
environmental quality. As the present study has shown, the water consumption per head in the most 
informal settlements is extremely low and falls far behind the amount of water theoretically allocated 
to every citizen of the city. The amount of sewage generation in settlements where the people only 
have minimal amounts of water to their disposition is lower than the amount of sewage generated from 
areas with a better supply situation or where the residents are able to buy themselves out by 
purchasing tanker water or tap deep groundwater levels. The amount of sewage generated per head 
and therefore also the pressure on the environment caused by waste water will be relatively low in 
poorer, more informal settlements. The inhabitants of these settlements though have to bear the costs 
of the deteriorating environmental quality, as they often set up their houses close to polluted water 
bodies. 
 
A number of informal activities with the aim to earn a livelihood depend on water. Among the own-
account workers streetfood vendors as well as the washermen were identified. The vendors need 
potable water in adequate quantities, in order to offer a safe product, however the lack of a formal 
regulatory environment concerning their livelihood results in their complete insecurity regarding the 
practice of their profession. The street vendors are an example that speaks against DE SOTO’s view of 
the informals trying to avoid regulation and the cumbersome bureaucracy and costs linked to it. The 
lack of regulation forces the vendors to operate in an informal space, where they fall prey to arbitrarily 
applied rules which only marginally coincide with their source of livelihood and only are made 
applicable due to the informal space the vendors have to operate in. This informal setup leads to 
financial losses in the form of fines and bribes and prevents the vendors from putting higher efforts in 
ensuring a safe and qualitatively acceptable water supply. The vendors want to become part of a 
formal setup which gives them a right to certain spaces and ideally access to safer water sources, even 
if this entailed the regular, but at least projectable, payment of a certain license fee or tax. The 
registration and provision of vending spots would also give the authority a better say with regard to 
hygienic standards and food quality which in return would have to be fulfilled by the vendors. The 
street vendors are kept out of the formal city although they want to be a part of it. 
 
Dhobis don’t face similar problems like the vendors, as their working space is generally not contested 
and often sanctioned by the government. Their activities are supported by political parties, who help in 
the construction of washing stones and provide groundwater pumps. Additionally a subsidy on 
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electricity bills exists, in order to support them with the withdrawal of groundwater. This means even 
though dhobis are self-employed members of the informal economy, their extraction of groundwater in 
order to pursue their livelihood is officially sanctioned. Apart from that however they don’t receive 
any official help, as the ignorance of the authorities towards the applications for loans from the side of 
the dhobis shows. Some dhobi ghats earlier located next to the Hussain Sagar were shifted citing 
environmental concerns, as the washing effluents were said to cause the pollution of the lake. 
Considering the amounts of sewage discharged into the lakes in Hyderabad this appears to be a rather 
pretentious attempt by the authorities to demonstrate environmental action, as the shifted dhobis still 
discharge their waste water into the streams or open water bodies of the city. An actual help would be 
to provide the ghats with facilities to at least rudimentarily treat the washing effluents, as these flow 
unchecked into the sewage carrying nalas and the River Musi. The exclusion of the dhobis from the 
formal tap water supply, which forces them to rely on lower quality groundwater, also entails the costs 
of higher detergent use, a higher probability of spoiling the fabrics, and more skin related ailments. 
 
The informal workshops found in Bholakpur operate independently of water supply and any amount 
needed, e.g. for drinking and cleaning, is obtained in the same way as in the residential areas of 
Bholakpur. The fact that water is not needed to pursue these activities is a result of the constrained 
water situation. The water demand of these processes therefore is very low and there is no specific 
flow of waste water stemming from these activities. At the same time it is the handling of certain 
chemicals which can result in pollutants being discharged into the sewage lines or the soil, so that 
these find their way into surface waters or the groundwater. With the absence of a waste water flow 
these non-point source pollutions are difficult to track by water and soil samples, as the elements 
found in the samples within the present study can have various sources and, such as chromium, also go 
back to discontinued activities pursued in Bholakpur in the past. In order to prevent certain chemicals 
such as battery acid, which might be released from dealers handling electronic waste, being released 
into the environment, the city needs to have an overview of the activities taking place within its 
numerous informal workshops and enforce rules which prohibit the handling of certain materials. 
 
The enactment of the E-wastes (Management and Handling) Rules in 2011, prohibiting the handling of 
electronic wastes except by authorized traders, is a step into the right direction, but the task of 
enforcing these rules now lies with the authorities. To accuse the workshops of polluting water as it 
was done during the cholera outbreak in May 2009 is wrong and an attempt by the authorities to 
distract from their own drawbacks. The ability or willingness to enforce environmental rules is also 
central to the problem of industrial pollution which is said to be the worst cause of water pollution in 
urban areas. Here the regulation from above mentioned in the introductory chapters about informality 
comes into play. Whereas the larger industrial units in and around Hyderabad are not informal per se, 
the regulation from above plays a role, as the authorities turn a blind eye on the polluting processes or 
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even support solutions effectively avoiding the grasp of the law. This becomes evident in the 
sanctioning of the pipeline solution which was realized in Patancheru and transports the industrial 
effluents to the River Musi without ensuring their proper treatment. The industries enjoy a certain 
degree of protection from the authorities which is probably linked to political and financial clout and a 
nexus between industrialists and politicians.  
 
The lack of enforcement of existing rules and regulations also prevents the sustainable management of 
groundwater. People in slums and squatter settlements who have to rely on public handpumps will 
hardly contribute to the falling groundwater levels and due to the scarcity of tap water and the 
prohibitive costs of other sources of water, the officially sanctioned handpumps are a necessity for the 
survival of people. The problem is the informal extraction and commercial sale of groundwater with 
deep reaching borewells, which is theoretically regulated but on the other hand has always been a 
matter of course for most people in Hyderabad. The existence of rules pertaining to the use of 
groundwater have to be better communicated, but as long as the formal supply situation, characterized 
by a patchy network and intermittent supply, don’t improve, the informal extraction of groundwater 
will continue and again those with the highest socioeconomic status will have the most drastic effect 
on groundwater sources.  
 
Solid waste management happens partly within the formal economy and partly within the informal 
economy. This dissertation argues that the informal economy here has positive effects on water 
resources and the environment in general, as reuse and recycling only happen within the informal 
“sector”, whereas the formal solid waste management only relies on the disposal of solid waste on 
unsanitary landfills and at the same time, due to its deficiencies, leads to the burning of solid wastes in 
the streets. Also, as the formal system only slowly wakes up to the challenges of hazardous wastes and 
e-waste, many substances which don’t belong into the blue containers all over Hyderabad find their 
way into these ultimately, from where they are brought to the landfill. Even though the deeper 
groundwater might be protected due to the geological conditions in and around Hyderabad, the water 
sources closer to and on the surface get contaminated. In order to reduce the amount of landfilled 
material, the authorities should not hinder these informal recycling workshops, but actually promote 
their activities, bring them under a formal framework which ensures a safe working environment, and 
check certain substances, chemicals, and processes (e.g. the burning of wire in an open flame) in order 
to curb negative effects these recycling activities might have on the environment.  
 
A general statement about the interaction between informal processes and water management is not 
possible due to the huge variety of processes and the occurrence of informal activities within the 
whole spectrum of the economy. It can be said however that those processes which happen at the 
lower margin of the economy and serve as a way to ensure a livelihood or provide basic shelter have a 
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relatively low environmental impact as they are restricted by a lack of resources. At the same time 
people engaged in these processes suffer disproportionately from the failure of the formal system to 
ensure basic urban services, as can be seen in the example of open defecation. On the other hand the 
deliberate toleration and ignorance towards processes which are not executed by the subaltern in order 
to make a living, but form part of what is to be called the “formal sector”, i.e. registered industrial 
units, cause the major part of pollution. Many informal processes are not a means of avoiding 
regulation, but a failure of the authorities to incorporate these processes into a formal regulatory 
environment, which not only would provide certain securities to the “informals” but also enable the 
formal city to ensure certain standards, in order to protect water resources from harmful activities.   
  
People engaged in the informal economy create value, render important services and contribute to the 
formal city to which they are intricately linked. The access to sufficient amounts of clean water has to 
be regarded as a basic right for anyone participating in public life, as it is a precondition for a dignified 
standard of living and serves as a productive asset. The informal economy contributes to the city and 
deserves the tag of citizenship. This entails environmental justice where the role of sanitation and 
access to livable urban space cannot be ignored. Expensive infrastructure, e.g. an underground 
sewerage system and a network of functioning STPs, requires large investments, which without 
government intervention cannot be economically viable. Due to their contribution to public life a 
socially acceptable way of water management can only be realized by including everyone into the 
formal city without leaving it to the socioeconomic and legal status of who can be a part of it. The 
current system of fragmentation passes on the costs of the shortcoming of the basic urban services to 
individuals, households and enterprises.  
 
In urban areas, especially in megacities with millions of water users, the role of government and 
institutions which seek to optimize water resources and water use practices with the goals of securing 
the health and productivity of the population as well as securing the good quality of the environment 
cannot be overestimated. A formal regulation needs to be in place to balance individual, commercial 
but also environmental needs. Leaving contesting users with vastly different socioeconomic and legal 
backgrounds to their own devices has led to the current fragmentation in the access to water supply 
and sanitation with disastrous effects on the environment. Ensuring universal access to basic amenities 
as well as protecting the environment from further degradation requires large investments, which make 
the government irreplaceable. The general preference of officially supplied services over informal 
alternatives needs to be regarded as a foothold which allows for an all-embracing framework for water 
management. The current state of the water bodies demonstrates their disregard and exploitation and 
stresses the fact that the challenges of water management in India are too large to be left to self-
regulation. 
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Summary 
 
This dissertation examines the interaction between informal processes and water management in the 
southern Indian megacity of Hyderabad. Informal processes constitute a significant part of the Indian 
economy and include small workshops, own-account workers and also different forms of informal 
housing. Chapter 2 of the dissertation provides the necessary background on the theory and definition 
of informality and gives an introduction to the formal regulatory environment with regard to water in 
India, such as certain laws concerning the protection of the environment and court rulings about the 
constitutional right to life and livelihood. The research question driving this dissertation is, whether 
the diversity of informal processes is reflected in the modes of access to water supply and sanitation 
and whether a systematization of this access based on varying degrees and peculiarities of informality 
is possible. The study design and data collection combines qualitative measures such as expert 
interviews, surveys and observations in the field with the results of water and soil samples taken from 
different research areas. The research was conducted among own-account workers (streetfood vendors, 
washermen, waste pickers), unorganized workshops, sanitation workers as well as in different types of 
informal settlements.  
 
Chapter 3 presents background information material on Hyderabad, its history, the water scenario and 
the institutional structures which influence the water management in the city. The scale of the local 
informal economy is explained and the dissertation goes into detail to describe the various types of 
informal housing in Hyderabad, i.e. notified slums, non-notified slums and squatter settlements. The 
fragmented water supply and sanitation situation as well as the challenges the city faces e.g. an aging 
infrastructure and an inadequate treatment capacity are highlighted.  
 
The following chapter presents the data which was collected from the case studies and describes their 
water supply and water disposal arrangements, starting with informal housing. Depending on the 
degree of informality of a certain settlement the water supply and sanitation arrangements vary with 
regard to the access to tap water and the way groundwater is procured. For all types of informal 
settlements groundwater is an essential supplementary source of water, although tap water is generally 
considered to be of higher quality and therefore preferred. The fragmented nature of the services, 
partly on public and partly on private land, has led to numerous strategies to deal with the 
predicaments faced every day. Also the access to sanitation shows significant variations among the 
different settlements, ranging from individual toilets within the households to open defacation, a 
practice which entails serious threats to the dignity and health of the people who have to resort to it. 
The modes of supply among own-account workers, which often depend on neighborhood deals, is 
described as well as the situation in unorganized workshops, where most processes are independent of 
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the availability of water. Water sample results, often highlighting the deficient quality of the available 
water, complement these qualitative findings. The dissertation also shortly explains the situation in 
larger industrial units, which are often accused of drawing large amounts of groundwater informally. 
An additional aspect of sanitation is solid waste management, where informal processes have cropped 
up, in order to supplement the deficient formal waste collection system. The coexistence of these two 
systems is described as they are interrelated with water management. 
 
The impact of inadequate services and water pollution on people, processes and the environment 
forms the main theme of the following sections, beginning with the striking example of the cholera 
outbreak in a number of slums in Hyderabad in 2009. The general quality of water supply is a serious 
issue in Hyderabad with regard to both quality and quantity. This entails the formation of informal 
water markets where water of often dubious quality is sold at relatively high prices. The characteristics 
of informal settlements also have the effect of rendering them especially vulnerable to floods. Own-
account workers who depend on water for their productive needs face economic losses due to the 
difficulty of obtaining water and its lack of quality. The environmental impacts of informal processes 
on the water resources on the other hand are more difficult to quantify. A drop in the groundwater 
level can be observed in Hyderabad and the pollution of water bodies due to the inappropriate 
handling of chemicals in informal workshops is to be suspected. Due to them being diffuse sources of 
pollution this relationship cannot be easily established with the present set of data. A positive 
environmental impact is observed thanks to the informal solid waste management, which returns 
recycled waste into the cycle of material and thereby reduces the amount of solid waste which is 
landfilled and burned. This again means that due to the informal handling of solid waste the amount of 
leachates from insanitary landfills as well as the emanation of contaminants from improperly burnt 
wastes is reduced. 
 
The dissertation eventually sheds some light on how the informal city tries to raise its voice with the 
aim to improve its water supply and sanitation situation through NGO initiatives such as Joint Action 
for Water in Hyderabad and what the formal city, i.e. the government, does to support informal 
processes on the one hand but also to take action against them on the other hand. Also a certain form 
of environmentalism driven by the civil society often has detrimental effects to people dependent on 
informal processes. The interaction between informal processes and water management is then taken 
to a more generalized and systemized level, trying to identify similarities and differences with the aim 
to unravel regularities surrounding the nexus of informality and water management. The dissertation 
concludes with propositions how to work towards a more equitable and sustainable way of managing 
water by bringing informal processes into the framework of formality. This improves the access to 
water and sanitation of large parts of the society but also increases the compliance with environmental 
norms.  
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Zusammenfassung 
 
Diese Dissertation untersucht die Interaktion zwischen informellen Prozessen und der Wasser-
wirtschaft in der südindischen Megastadt Hyderabad. Informelle Prozesse sind ein wichtiger Teil der 
indischen Wirtschaft und beinhalten kleine Werkstätten, selbstständige Arbeiter und unterschiedliche 
Wohnformen. Kapitel 2 der Dissertation beinhaltet den benötigten theoretischen Hintergrund, 
Definitionen zu Informalität und eine Einführung in das formale Regelwerk mit Bezug auf Wasser in 
Indien, darunter bestimmte Gesetze zum Schutz der Umwelt als auch Gerichtsurteile zum 
konstitutionellen Recht auf Leben und Einkommen. Die Forschungsfragen, die dieser Dissertation zu 
Grunde liegen, sind, ob sich die Vielfalt der informellen Prozesse in der Art des Zugang zu Wasser- 
und Sanitärinfrastruktur widerspiegelt und ob eine Systematisierung dieses Zugangs hinsichtlich 
verschiedener Arten und Eigenschaften der Informalität möglich ist. Das Foschungsdesign  kombiniert 
qualitative und quantitative Methoden wie Expertengespräche, Umfragen und Beobachtungen im Feld 
mit den Ergebnissen von Wasser- und Bodenproben aus verschiedenen Untersuchungsgebieten. 
Untersucht wurden selbstständige Arbeiter (Straßenverkäufer, Wäscher, Müllsammler), unorganisierte 
Werkstätten, Arbeiter der Stadtreinigung sowie unterschiedliche Formen informellen Wohnens. 
 
Kapitel 3 präsentiert Hintergrundinformationen zu Hyderabads Geschichte, der dortigen 
Wassersituation und den institutionellen Strukturen, welche die Wasserwirtschaft der Stadt 
beeinflussen. Das Ausmaß der lokalen informellen Wirtschaft wird erklärt und die Dissertation 
beschreibt detailliert die verschiedenen Formen des informellen Wohnens in Hyderabad, d.h. 
registrierte Slums, nicht registrierte Slums und Squatter Siedlungen. Die fragmentierte Wasser- und 
Sanitätsversorgung als auch Herausforderungen wie z.B. die alternde Infrastruktur und die inadäquate 
Abwasserreinigung werden beleuchtet. 
 
Das folgende Kapitel stellt die Daten aus den verschiedenen Fallstudien vor und beschreibt, beginnend 
mit informellem Wohnen, die Wasserversorgungs- und –entsorgungsarrangements. Je nach Grad der 
Informallität ein Siedlung unterscheiden sich unterscheiden sich Wasserver- und Entsorgung mit 
Bezug auf Leitungswasser und Grundwasserentnahme. Für alle informellen Siedlungen ist 
Grundwasser eine wichtige zusätzliche Quelle, obwohl Leitungswasser i.d.R. von höherer Qualität ist 
und daher bevorzugt wird. Die fragmentierte Infrastruktur, teilweise auf privatem, teilweise auf 
öffentlichem Land, führt zu verschiedenen Strategien, um mit diesen Schwierigkeiten fertig zu 
werden. Auch der Zugang zu Sanitäreinrichtungen weist starke Unterschiede zwischen den Siedlungen 
auf, von individuellen Toiletten hin zur Verrichtung der Notdurft im Freien, mit den damit 
einhergehenden Risiken für Gesundheit und Würde. Selbstständige Arbeiter sind oft von Absprachen 
innerhalb der Nachbarschaft abhängig während viele Prozesse in unorganisierten Werkstätten 
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unabhängig von einer Wasserversorgung sind. Die Ergebnisse der Wasserproben, häufig von niedriger 
Qualität, vervollständigen diese qualitativen Ergebnisse. Die Dissertation geht kurz auf die Situation in 
größeren industriellen Betrieben ein, welche beschuldigt werden, große Mengen Grundwasser 
informell zu fördern. Ein zusätzlicher Aspekt, der auch mit der Wasserwirtschaft interagiert, ist die 
Abfallwirtschaft, in der informelle Prozesse die defizitären formalen Prozesse ergänzen. 
 
Der Einfluss der inadäquaten Versorgung und der Wasserverschmutzung auf Menschen, Prozesse und 
die Umwelt ist das Hauptthema der folgenden Abschnitte, angeführt von dem Beispiel eines 
Choleraausbruchs in Hyderabad im Jahre 2009. Die grundsätzliche Qualität der Wasserversorgung ist 
ein ernsthaftes Problem, sowohl hinsichtlich Qualität als auch Quantität. Dies führt zur Entstehung 
informeller Wassermärkte, auf denen Wasser niedriger Qualität zu hohen Preisen verkauft wird. Die 
Eigenschaften informeller Siedlungen führen zudem zu deren Gefährdung durch Überschwemmungen. 
Selbstständige Arbeiter erleiden wirtschaftliche Verluste aufgrund der Schwierigkeit an sauberes 
Wasser zu gelangen. Die Auswirkungen informeller Prozesse auf die Umwelt sind schwieriger zu 
erfassen. In Hyderabad ist eine Absenkung des Grundwasserspiegels zu beobachten und der Umgang 
mit Chemikalien in informellen Werkstätten kann Gewässerverschmutzungen nach sich ziehen. Da es 
sich um diffuse Quellen handelt, kann mit den vorliegenden Daten keine direkte Beziehung hergestellt 
werden. Einen postitiven Einfluss auf die Umwelt hat die informelle Abfallwirtschaft, da diese 
Stoffkreisläufe schließt und die Menge an deponiertem und verbranntem Müll reduziert. Dadurch 
werden Sickerwässer und und Verschmutzung durch unsachgemäße Verbrennung von Abfall 
verringert.  
 
Die Dissertation beschreibt abschließend, wie die informelle Stadt versucht, ihre Stimme zu erheben 
mit dem Ziel, die Wasserver- und –entsorgungssituation zu verbessern, z.B. durch NGO Initiativen 
wie Joint Action for Water. Zudem wird beschrieben, was die Regierung unternimmt, um informelle 
Prozesse zu unterstützen oder wie sie gegen diese vorgeht. Auch eine bestimmte Form des 
Umweltschutzes, häufig getrieben von der Zivilbevölkerung, kann negative Auswirkungen auf 
informelle Prozesse haben. Die Interaktion zwischen informellen Prozessen und der Wasserwirtschaft 
wird daraufhin generalisiert und systematisiert, mit dem Versuch Gemeinsamkeiten und Unterschiede 
zu identifizieren, um Regelmäßigkeiten aufzudecken. Die Dissertation schließt mit Vorschlägen, wie 
durch die Einbringung informeller Prozesse in einen formalen Rahmen die Wasserwirtschaft gerechter 
und nachhaltiger gestaltet werden könnte. Dadurch könnten der Zugang zu Wasserver- und –ent-
sorgung für große Teile der Bevölkerung als auch die Einhaltung des Umweltschutzes verbessert 
werden. 
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Appendix 1: Open-Ended Interviews 
 
1. Dr. P. Ramesh Chandra, Senior Environmental Scientist 
Andhra Pradesh Pollution Control Board 
Feb 22
nd
 2011 
 
2. Rama Mohan, Joint Director 
Centre for World Solidarity 
Feb 23
rd
 2011 
 
3. Mr. Sudhakar, Program Office Livelihoods 
Oxfam India (Hyderabad Office) 
Feb 23
rd
 2011 
 
4. Prof. Kavita Rao 
Jawaharlal Nehru Fine Arts and Architecture University 
Feb 25
th
 2011 
 
5. Additional Mission Director 
Mission for Elimination of Poverty in Municipal Areas (MEPMA) 
Feb 28
th
 2011 
 
6. Susanna Maria Kraft, Deputy Director, CIM-Expert 
Centre for Entrepreneurship Development 
Mar 3
rd
 2011 
 
7. Dr. Rajeswar Jonnalagadda, Director Training & Education 
Centre for Climate Change & Environment Advisory 
Mar 4
th
 2011 
 
8. Chief Engineer 
GHMC 
Mar 8
th
 2011 
 
9. G. Priyadarshani, Additional Commissioner 
UCD, GHMC 
Mar 8
th
 2011 
 
10. Dr. K. Venu Gopal, Joint Director 
Andhra Pradesh Ground Water Department 
Mar 8
th
 2011 
 
11. M. Satyanarayana 
Engineer in Chief, Director (Projects), HMWSSB 
Mar 15
th
 2011 
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12. Chief Veterinary Officer 
GHMC 
Oct 5
th
 2011 
 
13. Mohammed Munawar Chand 
Bhasti Vikas Manch Bholakpur, Joint Action for Water 
Oct 10
th
 2011 
 
14. Mr. Mohammad Ali, Secretary 
Skin and Hides Welfare Society Bholakpur 
Oct 10
th
 2011 
 
15. Mohammed Munawar Chand 
Bhasti Vikas Manch Bholakpur, Joint Action for Water 
Oct 11
th
 2011 
 
16. General Secretary 
Plastic Scrap Welfare Society Musheerabad 
Oct 11
th
 2011 
 
17. Mr. Mohammad Ali, Secretary 
Skin & Hides Welfare Society 
Oct 11
th
 2011 
 
18. Dr. Sanaullah, Medical Doctor 
Bholakpur 
Oct 19
th
 2011 
 
19. Mr. Wajid Hussain, Corporator of Bholakpur Ward 
GHMC 
Oct 19
th
 2011 
 
20. Sudha Mullapudi, Chief Project Coordinator 
Joint Action for Water 
Oct 24
th
 2011 
 
21. Anant Maringanti, Founder 
Hyderabad Urban Lab 
Oct 25
th
 2011 
 
22. Laxman Yadav 
Foot Path Vendors Association (Ekhta) 
Feb 14
th
 2012 
 
23. Dinesh Kumar 
Institute for Resource Analysis and Policy 
Feb 16
th
 2012 
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24. Leslie Ernest 
Regional Centre for Urban and Environmental Studies 
Feb 16
th
 2012 
 
25. Anant Maringanti, Founder 
Hyderabad Urban Lab 
Feb 22
nd
 2012 
 
26. Dr. Jasveen Jairath 
Save Our Urban Lakes 
Feb 22
nd
 2012 
 
27. Chief Medical Officer 
GHMC 
Feb 23
rd
 2012 
 
28. Additional Mission Director, RAY 
Mission for Elimination of Poverty in Municipal Areas (MEPMA) 
Mar 1
st
 2012 
 
29. Dr. Ramesh Bhat, Secretary General 
Federation of Asian Nutrition Societies 
Mar 5
th
 2012 
 
30. Analyst 
Andhra Pradesh Pollution Control Board 
Mar 6
th
 2012 
 
31. Mohammed Munawar Chand 
Bhasti Vikas Manch Bholakpur, Joint Action for Water 
Apr 25
th
 2012 
 
32. M. Sadhu Sundar, Vice Chairman & Managing Director 
Leather Industries Development Corporation 
Apr 27
th
 2012 
 
33. Baqar Hassan 
Tannery owner 
May 4
th
 2012 
 
34. Mohammed Munawar Chand 
Bhasti Vikas Manch Bholakpur, Joint Action for Water 
May 4
th
 2012 
 
35. Public Information Officer 
Gandhi Hospital Musheerabad 
May 4
th
 2012 
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36. M. Satyanarayana, Director (Projects) 
HMWSSB 
May 5
th
 2012 
 
37. Mr. Azad 
AZAD Enterprise, Bholakpur 
May 8
th
 2012 
 
38. M. Satyanarayana, Director (Projects) 
HMWSSB 
May 16
th
 2012 
 
39. Abrar Hussain Azad 
Member of the Investigation Committee 
May 29
th
 2012 
 
40. Deputy General Manager 
HMWSSB 
May 29
th
 2012 
 
41. Senior Consultant 
RAMKY 
Aug 24
th
 2012 
 
42. Senior Consultant 
RAMKY 
Sep 4
th
 2012 
 
43. Public Information Officer 
SR Nagar Police Station 
Sep 5
th
 2012 
 
44. Executive Engineer Solid Waste Management 
GHMC 
Sep 5
th
 2012 
 
45. Major Shiva Kiran 
Sukuki Exnora 
Sep 7
th
 2012 
 
46. Public Informationa Officer 
SR Nagar Traffic Police 
Nov 20
th
 2012 
 
47. Coordinator 
Operation Eyesight, Rasoolpura 
Nov 21
st
 2012 
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48. Srinivas Murthy, Architect 
SMG 
Nov 22
nd
 2012 
 
49. Superintendent Water Works 
Secunderabad Cantonment Board 
Nov 23
rd
 2012 
 
50. Rakshana CBO 
Rasoolpura 
Nov 28
th
 2012 
 
51. Prof. Venkateswara Rao 
Jawaharlal Nehru Technical University 
Dec 3
rd
 2012 
 
52. Anant Maringanti, Founder 
Hyderabad Urban Lab 
Dec 3
rd
 2012 
 
53. M.A. Rasheed 
National Geophysical Research Institute 
Dec 5
th
 2012 
 
54. Paritosh Tyagi 
CPCB 
Feb 2
nd
 2013 
 
55. Rama Rao 
Forum for a Better Hyderabad 
Feb 8
th
 2013 
 
56. Usha Rani 
Sannihita (NGO) 
Feb 9
th
 2013 
 
57. Avala Reddy  
Independent Architect 
Feb 13
th
 2013 
 
58. Lead Coordinator 
Bhumi (NGO), Rasoolpura 
Feb 13
th
 2013 
 
59. General Secretary 
Bholakpur Development Committee 
Feb 13
th
 2013 
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60. Narasimha Reddy 
Joint Action for Water 
Feb 14
th
 2013 
 
61. Dr. Rajeswar Jonnalagadda, Director Training & Education 
Centre for Climate Change & Environment Advisory 
Feb 18
th
 2013 
 
62. Dr. Jasveen Jairath 
SOUL 
Feb 20
th
 2013 
 
63. Dr. Sudarshan Rao 
National Institute of Nutrition 
Feb 28
th
 2013 
 
64. Dr. Ashish Chaturvedi 
GIZ, New Delhi 
Mar 22
nd
 2013 
 
65. Manager Operation 
Global e-waste Management and Services (GEMS) 
May 9
th
 2013 
 
66. CEO 
Samkitec Resources 
May 9
th
 2013 
 
67. Deputy Project Officer 
UCD, GHMC 
May 10
th
 2013 
 
68. Dr. Martin Reers, Head – Technical Operations 
Biological E. Limited 
May 22
nd
 2013 
 
69. Field Assistant 
Urban Malaria Scheme, GHMC 
May 22
nd
 2013 
 
70. Narendra Rao, Additional City Planner 
GHMC 
Jun 6
th
 2013 
 
71. Chief Veterinary Officer 
GHMC 
Jun 6
th
 2013 
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72. Assistant Medical Officer of Health 
GHMC West-Zone 
June 7
th
 2013 
 
73. S.A.R. Hashmi, Retired Deputy Director 
AP State Groundwater Board 
May 7
th
 2014 
 
74. Vivek Deshmuk, Environment Expert 
HMDA 
May 9
th
 2014 
 
75. Ashutosh Kumar, Environmental Engineer 
HMDA 
May 9
th
 2014 
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Appendix 2: Guidelines for Semi-Structured Interviews 
 
Interviews with Dwellers 
 
- Since when do you live here? Why did you move here? 
- What has changed here since you lived here or over the past few years? 
- Do you own your house or do you have to pay rent? Do you have any patta rights? 
- Where do you get your water from? 
- Do you use different water supplies for drinking, cooking, washing, cleaning, etc.? 
- How long does it take to get it? How often do you go and when do you go? Does anyone else 
in your family go or help you? 
- Where are open water sources in this area and what kind? Do you use them? 
- Do you always have water available? For how long? 
- How do you use water throughout the day? 
- How much approximately (quantity)? 
- What do you do if you don’t have water? 
- What do you do to overcome the insufficient amount of water? How does it affect you? 
- What do you do with your waste water? Are you connected to a sewer system? 
- Do you have a toilet? 
- What do you pay for your water? Does the price affect the way you use it? 
- Has anything changed over the years with your water (quantity/quality) or the price or has it 
stayed the same? 
- What is the water like that you get? What does it look like, smell like, taste like? 
- Are you satisfied with what you get? 
- Does it differ depending on where you get your water from? 
- What do you do if you are not satisfied with the water? Do you treat it before using it? 
- Has someone in your household been sick over the last few months? What did they have? 
What could have caused the sickness? 
- Is there anyone here telling you about illnesses and diseases (e.g. water-related diseases)? 
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Interviews with Own-Account Workers: Streetfood Vendors 
 
- For what purposes do you need water? 
- Do you use different water for different uses? 
- How much water do you need in one day? 
- Where do you get the water from? Do you pay for it? 
- Where and how is the water you need to run your business stored? 
- Are the quantity and the quality a problem for your business? Could better access to water 
(quality, quantity) improve your business? How? 
- Has the situation related to water become worse or changed in the past years? 
- How do you dispose of waste and waste water? 
- Is there a toilet close by? What do you do if you have to go to the toilet? 
- Have there ever be complaints by customers that your food made them sick? 
- Was there ever any control by the GHMC food inspector? Was there ever any threat to close 
your shop down because of hygienic reasons? Harassment? 
- Is there any help from the city (training in hygiene, improvement of working conditions, 
access to water)? Do you expect any help or were there promises of help? Street Vendors Bill? 
- Is access to water one of the major concerns of your business or are there bigger problems? 
Which? 
- Does the stand have a license? Does he/she know about the zoning? 
- Where do you live? How long does it take him/her to get here? 
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Interviews with Own-Account Workers: Dhobis 
 
- Since when does this dhobi ghat exist?  
- Since when have you been working here? What are your daily working hours? 
- How many dhobis work here? Are you all professionals? 
- Are you self-employment or is it contract work you do? 
-  Is there a fee for using the washing stones? 
- Where do the clothes come from? Private households? Hospitals? Hotels? 
- Water supply situation: Where does the water come from (municipal supply, borewell)?  
- Do you pay for the water? 
-  Is it enough? How would you judge the quality? 
- Has the supply situation improved or got worse over the years? Did you ever have to stop 
working for lack of water? 
- Do you heat the water by burning plastic or other material? 
- Which detergents do you use? How much do you use? Do you use a lot due to the quality of 
the water? 
- Where or how do you dispose of your waste water? 
- Do you have any health problems due to the work (e.g. skin rashes etc.)? 
- Is an upgradation to washing machines planned (like in Mumbai)? 
- Has the business gone up or down in the recent years? Do more homes have washing 
machines? 
- Is there any support from the government? Do they have to pay some kind of tax or license 
fee? 
- How much do you charge per piece? What is your monthly income approximately? 
- How would you describe your personal outlook in this business? 
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Interviews with People engaged in Informal Workshops 
 
- What are you producing? What service are you offering? 
- Since when and why are you engaged in this activity? Is there any alternative? 
- Did you learn your business? 
- How many people are working in this workshop? 
- Do you employ other people, family members? Do you pay them? 
- Is this workshop owned by the employer or rented? 
- Is your living place far away from your work place? 
- Is there any form of cooperation with the formal sector? Where do you buy your supplies? Do 
you deliver products to other companies? Is there any kind of contract? 
- Do you need water for your activity? 
- Where do you get your water from? Are you satisfied with the quality? 
- Is the water supply a constraint for your production? With a better water supply could you be 
more productive? 
- Did you ever have to stop working because of water scarcity? 
- Do you pay for the water you use? Has the increase in water prices any effect on the business?  
- Do you use any chemicals or substances that influence the water? Are you aware of the danger 
of these substances? 
- How do you dispose of your waste water? 
- Do you think your activity has any negative effect on the water, the environment? 
- Does your work here affect your health in any way? 
- Have there ever been threats for your business to be closed down? What were the reasons? 
- Did you ever have to pay a bribe to avoid being closed down?  
- Is there any support by the authorities? 
- Does your workshop have any toilet facilities? 
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Interviews with People engaged in Solid Waste Management 
 
- How are you involved in solid waste management? What activity do you pursue? 
- What is your monthly income? 
- Are you employed or self-employed? What does your employment arrangement look like? 
- For how many years have you been working in this profession? 
- How do you get in contact with waste? 
- Where is the origin of the waste you collect? 
- Do you separate the waste? 
- Where do you take the waste? 
- What happens to the waste then? 
- Do you sometimes burn waste? Where? How often? Why? 
- Do you know about the privatization process (with RAMKY) in the waste industry? What do 
you think about it? 
- Do you or did you suffer from any diseases (injuries during work, treating with medical 
waste)? 
- Where do you live? 
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Appendix 3: Overview of Collected Water Samples 
Collection of Water Samples 
Several water samples were taken, either directly from the source, i.e. the taps in the case of water 
supplied by the municipality or from handpumps and electric pumps in the case of groundwater or 
indirectly by obtaining samples from kitchen/household storage containers or streetfood stalls. Tables 
A3.1 to A3.3 provide an overview of all samples sorted by examined process and research area: 
 
Table A3.1: Water Samples for the Process “Housing” 
Area Water Type Details No. Designation Remarks 
Bholakpur 
(notified slums) 
Groundwater 
Handpump 12 BH1-19  
Private Borewell 2 BB1-2  
Tap Water 
Public Standpost 3 BTP1,3,4  
Private Tap 5 BTH1-5  
Rasoolpura 
(non-notified 
slums) 
Groundwater 
Handpump 1 RH1  
Private Borewell 1 RB1  
Tap Water Private Tap 1 RTH1 1 day stored 
Tanker Water 2 RT1,2 
RT2 stored 
for 3 days 
River Musi 
(Squatter) 
Groundwater Private Borewell 3 MB1,2,3  
Tap Water Public Standpost 1 MTP1 
kitchen 
storage 
Tarnaka 
(Squatter) 
Groundwater Handpump 1 TH1  
Tanker Water 1 TT1 
kitchen 
storage 
Madhapur 
(Squatter) 
Groundwater Private Borewell 1 MaB1  
Tap Water  1 MaTP  
R. Cheruvu 
(Squatter) 
Tap Water Public Standpost 2 CTP1,2 
CTP2 from 
kitchen stor. 
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Table A3.2: Water Samples from the Process “Streetfood” 
Area Food Sold Water Type Storage Type Designation 
SR Nagar 
(Streetfood) 
Chat Tap Water Steel Drums F1 
Fruit Juices Tap Water Steel Drums F2 
Curries “Mineral Water” Plastic Dispenser F3 
Chat Tap Water Steel Drum F4 
Tea, Coffee Tap Water Plastic Drums F5 
 
 
Table A3.3: Water Samples from the Process “Washing” 
Area Water Type Designation 
Krishna Kant Park 
Groundwater from Electrical 
Pump 
W1 
Gandhi Nagar W2 
Imliban Park W3 
 
 
The sampling sites of handpumps were chosen by the criteria of availability of water. Volunteers of 
the local Community Based Organization (CBO) called Bhasti Vikas Manch (BVM) accompanied the 
researchers to all working public hand pumps in Bholakpur. Thus, the samples from the public bore 
wells BH1-19 represent all operating public hand pumps in Bholakpur at that time (samples in 
Bholakpur were taken between May and June 2012; several handpumps had run dry or were generally 
not operational anymore). In Rasoolpura the author was accompanied by the local CBO Rakshana in 
November 2012. In the other areas the researchers approached the residents or workers with the help 
of a translator. The samples in the squatter settlements were taken in May 2011, the samples from 
streetfood vendors in September 2012 and the samples from the washermen in June 2013. Since water 
from public stand posts, private taps and water tankers is not permanently available, its sampling was 
often dependent on the cooperation of dwellers who stored the tap water in drums or water tanks 
inside or outside their houses. 
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In Bholakpur additionally six water samples were collected for the analysis of residual chlorine. These 
samples are listed in table A3.4: 
 
Table A3.4: Water Samples for Chlorine Analysis in Bholakpur 
Water Type Details No. Designation 
Groundwater Public Borewell 2 BCl1,2 
Tap Water 
Public Standpost 2 BCl3,5 
Private Tap 2 BCl4,6 
 
Laboratory Analysis of Water Samples 
The water samples from Bholakpur were analyzed at the National Geophysical Research Institute 
(NGRI) in Hyderabad by the microbiological laboratory, environmental geochemistry division and 
geochemistry division. The sample BTP4 and the six water samples tested for residual chlorine were 
analyzed by the Institute of Health Systems (IHS) in Hyderabad. So were all the water samples from 
the other research areas. 
 
At the NGRI sample preparation and analysis steps were conducted according to the following 
description. The basic parameters pH, EC and TDS were immediately measured at the microbiological 
laboratory with the pocket testers Adwa AD14 and Adwa AD 31, manufactured by Adwa Instruments 
in Hungary. Moreover, the water samples were analyzed via Ion-Chromatography. The sample 
preparation and procedure was conducted by the environmental geochemistry division after the EPA 
300.1 method. For Inductively Coupled Plasma Mass Spectrometry (ICP-MS) analysis, which was 
carried out by the geochemistry division, the water samples had to be prepared by the researcher. 
Therefore, a volume of 4 ml of nitric acid (HNO3) was added to 200 ml of the water samples. To 
ensure a TDS of below 0.02%, 10 ml of each water sample were taken and filled up with 40 ml of 
distilled water which corresponds to 5 times of dilution. Due to the extremely high TDS values of 
BH15 and BH19, these samples were diluted 10 times and 40 times by taking 5 ml of the sample and 
filling it up with 45mL of distilled water (or by taking 2 ml and filling it up to the 80mL mark, 
respectively). Afterwards, the samples were filtered with Whatman Filter Paper (Cat No:1001-917) 
which shows a particle retention of 11μm. Finally, the samples were analysed by ICP-MS. The 
microbiology laboratory of the NGRI was responsible for the preparation and conduction of the 
microbiological analysis. The water samples were stored at a temperature of 0 C before being prepared 
and analysed with the MPN method. 
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One public tap water sample from Bholakpur (BTP4) as well as all the other water samples were 
collected and sent to the Institute for Health Systems (IHS) for the analysis of physical, chemical and 
microbiological parameters. The responsibility for the preparation and analysis conduction of this 
sample was subjected to the IHS. The samples sent to the IHS were mainly tested for potability. The 
samples from Bholakpur tested at the NGRI were tested for more parameters as Bholakpur was chosen 
to be examined more closely in the context of the presence of a large number of informal workshops in 
the area.  
 
The six water samples that were tested for free residual chlorine in tap- and groundwater were 
analyzed immediately on-site with the free chlorine test from LaMotte (Chestertown, USA) by a 
laboratory assistant of the IHS. Therefore, a chlorine tablet (DPD#1 R Tes Tab) was added to a filled 
10mL sample tube and mixed until the tablet has completely disintegrated. The resulting discoloration 
was instantaneously compared to a color chart to determine the concentration of free chlorine within 
the sample.  
 
Soil Samples: Collection and Laboratory Analysis 
Soil samples were only collected in Bholakpur. Five soil samples (BS1-5) were collected from three 
different locations. The selection of soil sampling sites was dependent on places which enable an easy 
access to soil. Since the surface of Bholakpur is mainly sealed, the samples were taken from 
construction sites. BS1 andBS2 were collected in depths of 1.3m and 0.7m from the same site where 
the groundwater sample BB1 also was taken. The soil samples BS3 and BS4 origin from a 
construction site between the districts Bholakpur Center 2 and Mahatma Nagar, taken from depths 
around 1m and 1.5 m. BS5 was collected 0.3m below surface close to the center of Bholakpur where 
many skin trader shops are located. The soil samples amount to a quantity of 750 g and 1.5 kg, 
respectively. They were collected in simple plastic bags. The samples were stored frozen at a 
temperature of 0C to prevent them from decay until they were prepared for XRF-analysis. 
 
The soil samples were analysed via X-ray Flourescence Spectrometry (XRF) analysis at the NGRI. 
The samples were stored at a temperature of 0 C to prevent them from decay. They had to be defrosted 
and dried before being suitable for XRF analysis. Due to the absence of a laboratory-type drying 
cabinet, the samples were dried in the sun for 24 hours with an average temperature of 39 C. For XRF 
analysis, the soil samples were grinded by hand with a porcelain mortar until the grain size 
corresponded to fine powder. Afterwards 2 g of the fine powdered soil sample was applied onto an 
aluminium cup of 40mm diameter filled with boric acid. The prepared sample was pressed to a pellet 
with a hydraulic press under a pressure of 50 kN. The responsibility for sample preparation was 
subject to the researcher, while the analysis was conducted by the geochemistry division. 
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Appendix 4: Laboratory Results of the Collected Water Samples 
Guidelines Values for Water 
The following table A.4.1 lists the guideline values which are desirable for drinking water as per the 
Bureau of Indian Standards (BIS) and the World Health Organization (WHO). 
 
Table A4.1: Guideline Values for Drinking Water, part 1 
Parameter 
BIS, Indian Standards  
(IS 10500:1991) 
WHO (Guidelines for 
Drinking-water Quality 2011) 
Maximum allowable 
concentration 
Desirable  
Limit 
Permissible 
Limit 
pH 6.5-8.5 N.R. N.G. (Optimum: 6.5-8.5) 
EC - - - 
Total Dissolved Solids 
(TDS) 
500 mg/l 2000 mg/l N.G. (<600 mg/L suggested for 
palatability) 
Total Coliform Bacteria 95% of samples should not 
contain any coliform organism in 
100mL. No sample should contain 
more than 10 coliform organisms 
per 100 mL. 
Absent (immediately after 
disinfection) 
Standard Plate Count 100 cfu/mL N.R. N.G. 
Total Hardness (CaCO3) 300 mg/L 600 mg/L N.G. 
Nitrate (NO3) 45 mg/L 100 mg/L 50 mg/L 
Nitrite(NO2) Nil N.R. 3 mg/L 
Ammonia (NH3) Nil N.R. N.G. 
Sulpate (SO4
2-
) 200 mg/l 400 mg/L N.G. 
Aluminium (Al) 0.03 mg/L 0.2 mg/L 0.1-0.2 mg/L 
Arsenic (As) 0.05 mg/L N.R. 0.01 mg/L 
Boron (B) 1.0 mg/L 5.0 mg/L 2.4 mg/L 
Calcium (Ca) 75 mg/L 200 mg/L see hardness 
Cadmium (Cd) 0.01 mg/L N.R.  0.003 mg/L 
Chlorides (Cl
-
) 250 mg/L 1000 mg/L N.G. 
Residual Free Chlorine (Cl2) 0.2 mg/L - 5 mg/L 
N.R. = no relaxation, N.G. = no health-based guideline value, Values taken from BIS 2003, WHO 2011 
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Table A4.2: Guideline Values for Drinking Water, part 2 
Parameter 
BIS, Indian Standards  
(IS 10500:1991 
WHO (Guidelines for 
Drinking-water Quality 2011) 
Maximum allowable 
concentration 
Desirable  
Limit 
Permissible 
Limit 
Chromium (Cr) 0.05 mg/L N.R. 0.05 mg/L 
Copper (Cu) 0.005 mg/L 1.5 mg/L 2.0 mg/L 
Fluoride (F) 1.0 mg/L 1.5 mg/L 1.5 mg/L 
Iron (Fe) 0.3 mg/L 1.0 mg/L N.G. 
Potassium (K) - - N.G. 
Magnesium (Mg) 30 mg/L 100 mg/L N.G. 
Manganese (Mn) 0.1 mg/L 0.3 mg/L 0.1 mg/L acceptability threshold 
0.4 mg/L health based guideline 
Sodium (Na) - - N.G. 
Nickel (Ni) - - 0.07 mg/L 
Lead (Pb) 0.05 mg/L N.R. 0.01 mg/L 
Antimony (Sb) - - 0.02 mg/L 
Selenium (Se) 0.01 mg/L N.R. 0.04 mg/L 
Zinc (Zn) 5.0 mg/L 15 mg/L 5.0 mg/L 
N.R. = no relaxation, N.G. = no health-based guideline value, Values taken from BIS 2003, WHO 2011 
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The following tables A4.3 – A4.11 show the results of the water samples. 
 
Table A4.3: Laboratory Results of the Water Samples from Bholakpur: Physical, Microbiological and 
Chemical parameters (NGRI) 
Sample Type pH EC 
[mS/cm] 
TDS 
[mg/L] 
Coliform 
Bacteria 
[MPN/100mL] 
Total 
Hardness 
[mg/L] 
NO3 
[mg/L] 
SO4
2- 
[mg/L] 
BH1 GW 7,17 0,95 890 11* 155 8,79 80 
BH2 GW 6.97 1,17 685 0 175 60.36* 57.49 
BH3 GW 7.03 1.37 698 0 185 21.28 83.15 
BH4 GW 7.07 1.67 930 0 270 0.26 55.19 
BH6 GW 7.06 1.54 798 28* 195 25.47 68.53 
BH7 GW 7.09 1.47 760 0 230 49.57 122.36 
BH9 GW 7.30 1.10 610 11* 231 151.78* 138.1 
BH10 GW 7.19 1.19 680 0 210 50.68* 77.49 
BH12 GW 7.00 1.50 930 0 290 50.13* 84.75 
BH15 GW 7.22 4.31 3180 28* 325 51.62* 111.83 
BH16 GW 7.55 1.24 1100 0 285 50.39* BDL 
BH19 GW 7.12 16.49 16500 0 1740 49.52 246.60 
BB1 GW 7.00 1.48 904 0 275 86.94* 85.97 
BB2 GW 7.81 0.90 640 0 250 22.30 81.50 
BTH1 TW 7.94 0.48 365 7* 70 0.43 55.21 
BTH2 TW 8.20 0.49 370 3* 130 1.03 57.49 
BTH3 TW 8.16 0.48 370 0 135 0.63 53.55 
BTH4 TW 8.13 0.54 355 7* 145 0.82 54.94 
BTH5 TW 7.88 0.53 395 0 125 2.12 57.97 
BTP1 TW 8.02 0.49 368 11* 160 5.85 49.91 
BTP3 TW 7.84 0.49 370 0 125 7.06 59.57 
BTP4 TW 7.80 0.62 220 0 - - 42.00 
TW = Tap Water, GW = Groundwater, BDL = Below Detection Limit 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the BIS 
(2003) are highlighted with blue entries regarding the desirable limit and red entries for the 
permissible limits. Exeedances of the guidelines for drinking-water quality set by the WHO (2011) are 
marked with a “*”. 
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Table A4.4: Laboratory Results of the Water Samples from Bholakpur: Trace Elements (in [mg/L]), 
NGRI, part 1 
Sample Type Al As B Ca Cd Cl
-
 Cu Cr F Fe 
BH1 GW 0.87* 0.001 0.120 120.83 0.000 150.42 0.054 0.013 1.29 1.06 
BH2 GW 0.96* 0.001 0.162 125.07 0.000 134.09 0.048 0.014 0.62 0.98 
BH3 GW 1.10* 0.002 0.180 163.15 0.001 196.03 0.092 0.016 1.90 0.75 
BH4 GW 1.19* 0.001 0.677 198.11 0.001 119.40 0.084 0.018 0.63 1.32 
BH6 GW 0.88* 0.001 0.182 168.43 0.000 238.13 0.058 0.009 1.42 1.01 
BH7 GW 0.83* 0.001 0.211 170.86 0.000 170.64 0.065 0.015 1.23 0.81 
BH9 GW 0.85* 0.008 0.138 116.12 0.009* 260.10 0.726 0.015 1.89* 8.29 
BH10 GW 0.83* 0.002 0.127 127.51 0.000 147.07 0.106 0.011 0.85 1.15 
BH12 GW 1.39* 0.001 BDL 166.32 0.000 187.08 0.104 0.024 1.55* 0.75 
BH15 GW 1.98* 0.003 BDL 145.44 0.001 1423.38 0.102 0.042 1.87* 0.91 
BH16 GW 1.28* 0.001 BDL 117.41 0.000 286.91 0.068 0.023 1.28 0.46 
BH19 GW 4.95* 0.015* BDL 744.60 0.003* 6898.96 0.345 0.185* 1.28 6.16 
BB1 GW 0.76* 0.002 0.127 143.50 0.000 219.79 0.062 0.015 0.96 0.52 
BB2 GW 1.40* 0.001 BDL 107.53 0.001 393.20 0.073 0.022 1.11 0.49 
BTH1 TW 1.43* 0.003 BDL 59.37 0.000 60.94 0.089 0.023 0.53 0.39 
BTH2 TW 1.40* 0.002 BDL 59.55 0.000 68.34 0.066 0.023 0.59 0.37 
BTH3 TW 1.19* 0.003 BDL 55.08 0.000 59.53 0.062 0.022 BDL 0.31 
BTH4 TW 1.11* 0.003 BDL 52.20 0.001 60.36 0.065 0.022 0.48 0.32 
BTH5 TW 1.20* 0.003 BDL 53.77 0.000 89.69 0.057 0.020 0.61 0.32 
BTP1 TW 1.72* 0.003 BDL 68.10 0.000 65.69 0.105 0.023 0.50 0.45 
BTP3 TW 0.84* 0.003 0.086 50.89 0.000 68.77 0.044 0.009 0.46 0.30 
BTP4 TW - - - - - 180.00 - - 0.50 0.01 
TW = Tap Water, GW = Groundwater, BDL = Below Detection Limit 
All samples were analysed via ICP-MS, except for sample BTP4, which was analysed by the external 
laboratory IHS. The elements Cl- and F were analysed via ion-chromatography with the EPA 300.1 method 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the BIS (2003) 
are highlighted by blue entries regarding the desirable limit and red entries for the permissible limits. 
Exeedances of the guidelines for drinking-water quality set by the WHO (2011) are marked with a “*”. 
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Table A4.5: Laboratory Results of the Water Samples from Bholakpur: Trace Elements (in [mg/L]), 
NGRI, part 2 
Sample Type K Mg Mn Na Ni Pb Sb Se Zn 
BH1 GW 3.85 24.90 0.845* 113.20 0.022 0.014* 0.000 0.010 0.26 
BH2 GW 30.56 31.48 0.194 110.05 0.015 0.012* 0.000 0.014 0.22 
BH3 GW 7.64 33.28 0.110 125.04 0.024 0.074* 0.000 0.024 1.32 
BH4 GW 3.74 36.50 0.119 156.38 0.051 0.021* 0.000 0.016 1.80 
BH6 GW 7.66 36.09 0.187 147.25 0.026 0.014* 0.001 0.018 0.44 
BH7 GW 4.74 43.28 0.671* 118.56 0.024 0.011* 0.000 0.014 0.33 
BH9 GW 18.87 30.63 0.523* 101.11 0.017 0.076* 0.000 0.014 3.17 
BH10 GW 12.32 32.35 0.081 99.82 0.020 0.012* 0.000 0.010 0.67 
BH12 GW 3.26 32.60 0.238 143.05 0.038 0.032* 0.000 0.011 0.30 
BH15 GW 3.50 32.90 0.264 - 0.063 0.024* 0.000 0.023 1.19 
BH16 GW 2.68 30.93 0.225 194.70 0.032 0.020* 0.000 0.011 0.25 
BH19 GW 12.95 125.53 0.748* 2666.2 0.083* 0.190* 0.001 0.069* 7.88* 
BB1 GW 15.89 29.33 0.856* 110.79 0.028 0.012* 0.000 0.012 0.29 
BB2 GW 3.24 25.60 0.141 84.91 0.024 0.056* 0.001 0.010 5.52 
BTH1 TW 3.44 24.82 0.094 64.77 0.021 0.015* 0.000 0.009 0.21 
BTH2 TW 3.35 24.13 0.090 65.09 0.021 0.016* 0.000 0.008 0.21 
BTH3 TW 3.89 23.23 0.079 65.10 0.020 0.074* 0.000 0.009 0.15 
BTH4 TW 3.81 21.58 0.076 60.41 0.024 0.016* 0.000 0.010 0.21 
BTH5 TW 2.91 22.93 0.078 61.60 0.012 0.012* 0.000 0.012 0.11 
BTP1 TW 3.84 27.49 0.113 70.06 0.029 0.020* 0.000 0.008 0.28 
BTP3 TW 4.07 20.15 0.066 56.44 0.017 0.010* 0.000 0.013 0.24 
BTP4 TW - 56.00 - - - - - - - 
TW = Tap Water, GW = Groundwater, BDL = Below Detection Limit 
All samples were analysed via ICP-MS, except for sample BTP4, which was analysed by the external 
laboratory IHS. The elements Cl- and F were analysed via ion-chromatography with the EPA 300.1 
method. 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the BIS 
(2003) are highlighted by blue entries regarding the desirable limit and red entries for the permissible 
limits. Exeedances of the guidelines for drinking-water quality set by the WHO (2011) are marked 
with a “*”. 
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Table A4.6: Laoratory Results of the Water Samples for Residual Chlorine (in [mg/L]), Bholakpur 
Sample Designation Type Residual Chlorine Cl2 
BCl1 BH4 GW 0 
BCl2 BH19 GW 0 
BCl3 BTP4 TW 0.9 
BCl4 BTH5 TW 0 
BCl5 BTP5 TW 1.5 
BCl6 BTH6 TW 1.5 
TW = Tap Water, GW = Groundwater 
 
 
Table A4.7: Laboratory Results of the Water Samples from Rasoolpura, IHS 
Sample RH1 RB1 RTH1 RT1 RT2 
Type GW GW TW WT WT 
pH 7.7 7.4 8.2 8.3 8.2 
EC [mS/cm] 2.5 2.79 0.73 0.73 0.72 
TDS [mg/L] 909 954 not tested not tested not tested 
Coliform Bacteria Absent Present* Present* Present* Absent 
E. Coli Absent Present* Absent Absent Absent 
Standard Plate 
Count [cfu/mL] 
10 0 40 13 0 
Ca [mg/L] 168 304 96 136 88 
Mg [mg/L] 312 288 56 56 80 
NH3 [mg/L] Nil Nil Nil Nil Nil 
N02 [mg/L] Nil Nil Nil Nil Nil 
NO3 [mg/L] Nil Nil Nil Nil Nil 
Cl [mg/L] 600 660 120 116 104 
F [mg/L] 1.5 3.0 0.5 0.5 0.5 
Fe [mg/L] 2.96 0 not tested not tested not tested 
TW = Tap Water, GW = Groundwater, WT = Water Tanker 
All samples were analysed by the external laboratory IHS. 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the BIS 
(2003) are highlighted by blue entries regarding the desirable limit and red entries for the permissible 
limits. Exceedances of the guidelines for drinking-water quality set by the WHO (2011) are marked 
with a “*”. 
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Table A4.8: Laboratory Results of the Water Samples from River Musi (Squatter Settlement), IHS 
Sample MB1 MB2 MB3 MTP1 
Type GW GW GW TW 
pH 8.3 7.2 6.9 7.8 
EC [mS/cm] 4.35 1.68 3.66 0.65 
Coliform Bacteria Present* Present* Present* Present* 
E. Coli Present* Present* Present* Present* 
Standard Plate 
Count [cfu/mL] 
500 525 300 500 
Ca [mg/L] 512 224 768 64 
Mg [mg/L] 216 232 88 104 
NH3 [mg/L] 80 Nil Nil Nil 
N02 [mg/L] 0.086 0.476 0.171 0.015 
NO3 [mg/L] 7 1.2 0.7 0.5 
F [mg/L] 1.5 1 1.5 0 
TW = Tap Water, GW = Groundwater 
All samples were analysed by the external laboratory IHS. 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the BIS 
(2003) are highlighted by blue entries regarding the desirable limit and red entries for the permissible 
limits. Exceedances of the guidelines for drinking-water quality set by the WHO (2011) are marked 
with a “*”. 
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Table A4.9: Laboratory Results of the Water Samples from Tarnaka, Madhapur, R. Cheruvu (Squatter 
Settlements), IHS 
Sample TH1 TT1 MaB1 MaTP CTP1 CTP2 
Type GW WT GW TW TW TW 
pH 7.1 8 6.9 6.9 8.1 8 
EC [mS/cm] 1.39 0.71 1.65 1.61 0.80 0.76 
Coliform Bacteria Absent Present* Absent Present* Absent Present* 
E. Coli Absent Present* Absent Absent Absent Present* 
Standard Plate 
Count [cfu/mL] 
Nil 350 Nil 130 400 300 
Ca [mg/L] 184 64 160 176 64 64 
Mg [mg/L] 136 104 328 272 96 72 
NH3 [mg/L] Nil Nil Nil Nil Nil Nil 
N02 [mg/L] 0.131 0.02 Nil 0.014 Nil Nil 
NO3 [mg/L] 0.5 0.5 0.8 0.5 0.4 0.4 
F [mg/L] 1.5 0 3* 3* 0 0.5 
TW = Tap Water, GW = Groundwater, WT = Water Tanker 
All samples were analysed by the external laboratory IHS. 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the BIS (2003) 
are highlighted by blue entries regarding the desirable limit and red entries for the permissible limits. 
Exceedances of the guidelines for drinking-water quality set by the WHO (2011) are marked with a “*”. 
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Table A4.10: Laboratory Results of the Water Samples from the Process “Streetfood”, IHS 
Sample F1 F2 F3 F4 F5 
pH 8.5 8.4 6.6 8.3 8.3 
EC [mS/cm] 0.51 0.49 0.23 0.55 0.52 
Coliform Bacteria Absent Present* Present* Present* Absent 
E. Coli Absent Present* Present* Absent Absent 
Standard Plate 
Count [cfu/mL] 
120 250 0 15 0 
Ca [mg/L] 56 72 16 64 72 
Mg [mg/L] 72 80 40 64 56 
NH3 [mg/L] Nil Nil Nil Nil Nil 
N02 [mg/L] Nil Nil Nil Nil Nil 
NO3 [mg/L] Nil Nil Nil Nil Nil 
Cl [mg/L] 92 96 84 212 116 
SO4 [mg/L] 34 35 6 38 39 
F [mg/L] 0 0 0 0 0 
All samples were analysed by the external laboratory IHS. 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the BIS 
(2003) are highlighted by blue entries regarding the desirable limit and red entries for the permissible 
limits. Exceedances of the guidelines for drinking-water quality set by the WHO (2011) are marked 
with a “*”. 
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Table A4.11: Laboratory Results of the Water Samples from the Process “Washing”, IHS 
Sample W1 W2 W3 
Type GW GW GW 
pH 6.6 6.8 7.1 
EC [mS/cm] 1.56 1.84 4.1 
TDS [mg/L] 632 720 1500 
Coliform Bacteria Absent Absent Absent 
E. Coli Absent Absent Absent 
Standard Plate 
Count [cfu/mL] 
110 5 80 
Ca [mg/L] 352 256 272 
Mg [mg/L] 208 160 296 
NH3 [mg/L] Nil Nil 4 
N02 [mg/L] 0.03 Nil 0.06 
NO3 [mg/L] Nil Nil Nil 
Cl [mg/L] 572 340 1050 
F [mg/L] 1.5 0.5 1.0 
SO4 [mg/L] 51 7 62 
Fe [mg/L] 0.1 0.1 0.09 
GW = Groundwater. All samples were analysed by the external laboratory IHS. 
Exceedances of the Indian Standards for drinking water-specification (IS 10500;1991) set by the 
BIS (2003) are highlighted by blue entries regarding the desirable limit and red entries for the 
permissible limits. Exceedances of the guidelines for drinking-water quality set by the WHO (2011) 
are marked with a “*”. 
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Appendix 5: Soil Samples from Bholakpur 
 
Collection 
Five soil samples (BS1-5) were collected from three different locations. The selection of soil sampling 
sites was dependent on places which enable an easy access to soil. Since the surface of Bholakpur is 
mainly sealed, the samples were taken from construction sites. BS1 and BS2 were collected in depths 
of 1.3m and 0.7m from the same site where the groundwater sample BB1 also was taken. The soil 
samples BS3 and BS4 origin from a construction site between the districts Bholakpur Center 2 and 
Mahatma Nagar, taken from depths around 1m and 1.5 m. BS5 was collected 0.3m below surface 
close to the center of Bholakpur where many skin trader shops are located. The soil samples amount to 
a quantity of 750 g and 1.5 kg, respectively. They were collected in simple plastic bags. The samples 
were stored frozen at a temperature of 0C to prevent them from decay until they were prepared for 
XRF-analysis. 
 
Laboratory Analysis 
The soil samples were analysed via X-ray Flourescence Spectrometry (XRF) analysis at the NGRI. 
The samples were stored at a temperature of 0C to prevent them from decay. They had to be defrosted 
and dried before being suitable for XRF analysis. Due to the absence of a laboratory-type drying 
cabinet, the samples were dried in the sun for 24 hours with an average temperature of 39C. For XRF 
analysis, the soil samples were grinded by hand with a porcelain mortar until the grain size 
corresponded to fine powder. Afterwards 2 g of the fine powdered soil sample was applied onto an 
aluminium cup of 40mm diameter filled with boric acid. The prepared sample was pressed to a pellet 
with a hydraulic press under a pressure of 50 kN. The responsibility for sample preparation was 
subject to the researcher, while the analysis was conducted by the geochemistry division. 
 
Laboratory Results of the Soil Samples 
 
Table A5.1: Laboratory Results of the Soil Samples from Bholakpur, NGRI 
Sample pH EC 
[mS/cm] 
As 
[mg/kg] 
Cd 
[mg/kg] 
Cu 
[mg/kg] 
Cr 
[mg/kg] 
Ni 
[mg/kg] 
Pb 
[mg/kg] 
Zn 
[mg/kg] 
Mn0 
[mg/kg] 
BS1 7.84 0.19 6.00 1.30 14.60 44.50 ND 43.60 105.50 0.04 
BS2 8.15 0.44 5.00 0.40 19.40 48.20 ND 37.20 99.80 0.04 
BS3 8.14 0.73 4.30 1.60 9.70 44.70 ND 31.20 71.20 0.04 
BS4 8.52 0.10 4.70 2.80 6.30 41.40 ND 36.10 75.70 0.05 
BS5 9.27 2.26 5.90 3.70 49.80 51.50 ND 42.70 115.40 0.04 
ND = Not Detected. Exceedances of the test values, which concern the limit for children’s playgrounds set by 
the German Federal Soil Protection Act (Bundesministerium der Justiz, 1999), are highlighted by blue entries. 
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Appendix 6: Copy of the Letter of the Bholakpur Development Committee 
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